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PREFACE

This Record of Decision for the Surface | npoundnents Operable Unit, Cak Ri dge National
Laboratory, Qak Ri dge, Tennessee (DCOE/ OR/ 02-1630&D2) was prepared in accordance with

requi renents under the Conprehensive Environnental Response. Conpensation, and Liability Act of
1980 to present the selected renmedy for the Surface | nmpoundnments Qperable Unit (SIQJ) to the
public. This work was perfornmed under Work Breakdown Structure 1.4.12.6.1.01 (Activity Data
Sheet 3301, "ORNL WAG 1"). This docunent provides informati on about the sel ected renedy, which
i ncl udes renoval of surface water and sedinents within the SIQU, construction of treatnent
facilities; treatment of the sedinents, as required to neet disposal facility waste acceptance
criteria; containerization of treated waste; and transport of all treated waste to Envirocare of
Ut ah, the Nevada Test Site, or other appropriate facilities. This docunent also relies on
information fromthe renedial investigation/feasibility study (DOE OR 02-1346&D2), the proposed
pl an (DOE/ OR/ 01-1427&D3/ R1l), and an engi neering support study (X-CE-791).
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PART 1. DECLARATI ON

SI TE NAME AND LOCATI ON

U S. Departnent of Energy

CGak Ri dge Reservation

Surface | nmpoundnents Qperable Unit
CGak Ridge National Laboratory

CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renedial action for the Surface
I mpoundnents Qperable Unit (SIQU) on the U S. Departnent of Energy (DOE) Cak Ridge Reservation
(ORR) in CGak R dge, Tennessee. The action was chosen in accordance with the Conprehensive
Envi ronnent al Response. Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act of 1986, 42 United States Code (USC) 9601 et seq.
and, to the extent practicable, the National G| and Hazardous Substances Pol |l uti on Conti ngency
Pl an (NCP).

This decision is based on the admnistrative record for SIQU, including the renedial
investigation (RI)/feasibility study (FS) (DCE 1995), proposed plan (DCE 1997a), the engi neering
support study (Energy Systens 1996), and ot her docunents for this site.

DCE is the lead agency for this action. The U S. Environnental Protection Agency (EPA)
and the Tennessee Departnent of Environnment and Conservation (TDEC) are supportive agencies as
parties of the Federal Facility Agreement (FFA) for this response action. EPA and TDEC concur
with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromSIQU, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmmi nent and substanti al
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This response action fits into the overall ORR cleanup strategy by addressing treatnent
and renoval of contam nated sedinment, water, and incidental soils at SIQU The sel ected renedy
addresses the principal threats to industrial workers and mtigates the rel ease of contam nation
to groundwater by (1) renoval of the sedinents fromSIQU and (2) transport of all treated waste
to an approved disposal facility [e.g., Nevada Test Site (NTS) and Envirocare of Utah, Inc.
(Envirocare)]. The selected renedy, which is Alternative 6 in the FS and the proposed plan and
is described in Part 2 of this ROD, includes (1) renoval of surface waters, sedinents, and
approximately 0.03 m (0.1 ft) of subi nmpoundnent soil within SIQU, (2) discharge of surface water
to the existing Process Waste Treatnment Plant (PWP); (3) treatnent of sedinents to neet
applicable or relevant and appropriate requirenments (ARARs) and disposal facility waste



acceptance criteria (WAQ; (4) containerization of the treated wastes; and (5) transport of
treated waste to appropriate waste disposal facilities and disposal therein. The renedy calls
for wastes other than those characterized as pol ychl ori nated bi phenyl (PCB) waste to be di sposed
of at NTS or another appropriate facility.

The remedy calls for wastes characterized as PCB waste to be treated to a | evel equival ent
to destruction by incineration (< 2 ppm PCB) before off-site disposal at Envirocare. EPAis
promul gating a revision to the Toxic Substances Control Act of 1976 (TSCA) PCB di sposal
regul ati ons, which may inpact the requirements for this action at Inpoundnents C and D. Should
40 Code of Federal Regulations (CFR) 761 be revised to offer other options in the handling,
treatnent, and di sposal of PCB wastes, alternate endpoints in conpliance with the new regul ation
wi Il be docunented and used, as appropriate. Concurrence fromEPA and TDEC wi |l be obtai ned
before altering the selected remedy to follow the revised regulation, if promnul gated.

STATUTORY DETERM NATI ONS

The sel ected remedy protects human health and the environment, conplies with federal
and state requirenents that are legally applicable or rel evant and appropriate to the renedial
action, and is cost-effective. This renedy uses pernanent solutions and alternative treatnent
or resource recovery technol ogies to the maxi numextent practical and satisfies the statutory
preference for renedies that reduce toxicity, mobility, or volune as a principal elenent.

The sel ected remedy effectively addresses the contam nant sources that are included in the
scope of the action for SIQU and, on conpletion of the renmedial action, no additional studies or
reviews will be required under this ROD to ensure that the renedy for SI QU surface water and
sedi nent continues to adequately protect hunman health and the environnent. Wile sources within
the scope of the SIQU are addressed, it is recognized that the surface i npoundnents are within
an industrial conplex with other sources of contam nation and inpacted environnental nedia,

i ncluding contamination in groundwater and surface soils within the boundaries of SIQU. The
Bet hel Val |l ey wat ershed deci si on-naki ng process, which includes the surface inpoundnents
area, will address residual contam nation at the site.

<I M5 SRC 97210B>



PART 2. DECI SI ON SUMVARY

SI TE NAME, LOCATI ON, AND DESCRI PTI ON

Figure 2.1 shows ORR i n Anderson and Roane Counties near the city of Qak Ridge in East
Tennessee, approxi mately km (20 mles) northwest of Knoxville, Tennessee. The reservation
conprises 14,300 ha (35,300 acres) of federally owned | and and houses three major installations
-the Cak Ridge National Laboratory (ORNL), the Cak R dge Y-12 Plant, and the East Tennessee
Technol ogy Park (fornerly the Cak Ridge K-25 Site or OGak R dge Gaseous Diffusion Plant).

ORNL is subdivided into various watersheds. SIQUis in the Bethel Valley watershed and
consi sts of |npoundnment A (3524), Inpoundrment B (3513), and | npoundnents C and D (3539 and
3540). SIQUJis in the south-central part of ORNL's nmain plant area, north of Wiite Gak Creek
(Fig. 2.2).

SI TE H STORY AND ENFORCEMENT ACTI VI TEES

The i mpoundnents were used to nanage | ow | evel radioactive |liquid wastes generated from
experinents and naterial processing at ORNL. Sedinments are radiologically and chemcally

contam nated. |npoundrments A and B are unlined and rel ease contamnants to the environnent as a
result of groundwater intrusion. Wter covering the sedinments in these two i npoundnents
provi des radi ation shielding and prevents airborne rel ease of sedinents. |npoundnents C and D

are clay-lined, not in contact with groundwater, and are not known to be | eaking. her sources
in Bethel Valley also contribute to groundwater contam nation, which could continue to
contam nate surroundi ng soils after remedi ati on of the inpoundnents.

The prinmary chemcals of concern identified in the SIQU sedinents are nercury and PCBs.
The principqgl radionuclides of concern and their estimated activity (in curies) are 241Am (3),
137 Cs (133), 60 Co (1), 238 Pu (< 1), 239 Pu (7), and 90 Sr (36).

| MPOUNDVENT A (3524)

I mpoundnent A was excavated in natural clay in 1943 and used for short-term storage of
wastewat er and final precipitation of radioi sotopes before dischirge to Wite Gak Creek. This
i mpoundnent initially consisted of two unlined i npoundnents separated by a berm 1In the early
1950s, the berm separating the i npoundnents was renoved, form ng one i npoundnent that received
process wastewater only. From 1949 to 1957, effluent from | nmpoundnment A was punped to

I mpoundnent B (3513). In 1957, the PWIP was placed on |ine; |nmpoundnent A was used as an
equal i zation basin for intermedi ate storage and collection of process wastewater for the
treatnment plant until 1989. [|npoundnent A was used recently as an energency storage basin for

overflow fromthe process wastewater storage tanks during storns. This inpoundnent is no |onger
needed for overflow because a surge tank installed in June 1996 provi des adequate storage
capacity.

<I MG SRC 97210C
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| mpoundnent A contains approximately 1,100 m3 (1,400 yd 3) of |owlevel radioactive
sedinent. The sedinment is not hazardous waste as defined by the Resource Conservation and



Recovery Act of 1976 (RCRA), and PCB levels are < 50 ppm
| MPOUNDVENT B (3513)

I mpoundnent B was excavated in natural clay in 1944, is unlined, and was used as a
settling basin for |l owlevel radioactive waste streans that were diluted with process
wastewater. From 1944 to 1947, excess water in the i npoundnent flowed through pipes on the
i npoundnent’'s southern bermdirectly into Wiite Cak Creek. These pi pes were plugged in 1947.
From 1957 to 1976, |npoundnent B received waste that did not require treatnent in PWP
Wast ewat er from PWP was al so discharged into the i npoundnent to allow particulate settling.

The i npoundnent has not been used since 1976. Over the past few years, seeps through the

sout hern berm of this inpoundment have di scharged to Wiite CGak Creek. Tenporary corrective
actions have been inplenented to nitigate this problemuntil a final renedy for the inpoundnents
is conpleted.

| mpoundnent B contains approximately 2,400 m3 (3,160 yd 3) of |owlevel radioactive
sedinent. The sedinment is not RCRA-hazardous waste, and PCB | evels are < 50 ppm

| MPOUNDMENTS C AND D (3539 AND 3540)

I mpoundnents C and D are conpacted cl ay-lined i npoundrents built in 1964 to receive
process wastewater from Building 4500. H storically, if contam nant |evels were acceptable the
process waste was di scharged into Wiite Cak Oreek after verification of radionuclide content and
pH adj ustments of water in the ponds. Wastewater from Buil di ng 4500 exceedi ng acceptable linmts
was punped to | npoundnent A (3524) before treatnent at PWIP. |npoundnents C and D were taken
out of service in 1990 but were available for overflow fromthe process wastewater storage tanks
during storns until the new surge tank was installed in June 1996

I mpoundnents C and D contain < 30 m3 (40 yd 3) of sedinent with very |ow |l evels of
radi oactive contamnation (0.3 CG). PCB levels are between 50 and 500 ppm Further
characterization is needed to confirmwhether the waste neets the definition of RCRA-hazardous
waste. Details of the sanpling and characterization plan will be approved by TDEC and EPA

H GHLI GHTS OF COVWMUNI TY PARTI ClI PATI ON

DCE i ssued the proposed plan for SIQU June 30, 1997. DCE published a public notice about
the project in the Knoxville News-Sentinel, The Roane County News, and The Cak Ri dger June 30
1997, and set a public coment period fromJune 30, 1997 to July 30, 1997. DCE held a public
neeting March 30, 1995, to provide information about SIOU. A public neeting July 15, 1997
presented the preferred alternative described in the proposed plan and solicited public input.
Al public comments on the proposed plan are identified and addressed i n the "Responsi veness
Summar y" section of this ROD

PRQIECT SCCPE AND SUMVARY COF SI TE CHARACTER STI CS

The purpose of this project is reduction of risk by cleanup and renedi ation of the four
surface inmpoundnents. Media specifically included in the scope of this project are the surface
wat er and sedi nent in the inpoundnents that resulted fromliquid waste treatnent. Incidenta
soil that may be encountered during sedinent and water renediation will be handl ed
appropriately. Goundwater and surface soils within the boundaries of SIOU will be specifically
addr essed under the Bethel Valley watershed ROD.



For renediation options involving waste renoval or relocation on site, DCE anticipates
that the inmpoundments will be excavated to 0.03 m (0.1 ft) below the as-built elevation of the
floor of the inpoundnent excluding bedrock and riprap. Depths of subi npoundnent soil renova
will be developed in the renedial action work plan. Sedinents and surface water are the nedi a
of concern at SI QU and account for nore than 95 percent of the site contam nation. Excavation
of the sedinent and an additional 0.03 m (0.1 ft) of the natural or conpacted subi npoundnent
clay will ensure that the remedi al action objectives have been net, rel eases from SIQU
contam nant sources will be mnimzed, and risks resulting fromthese releases will not exceed
acceptabl e levels in nearby surface waters of Wite CGak Creek.

Table 2.1 provides a summary of contam nant concentrations and sedi ment volunes in the
i mpoundnents. Qher site characteristics are provided under "Site H story and Enforcenent
Activities."

SUMVARY CF SI TE RI SKS

The risk assessnment presented in Chapter 3 and Appendix C of the RI/FS contains a detail ed
di scussion of site risks. Ecological and human health risk sumaries follow

ECOLOG CAL RI SKS

The ecol ogi cal risk assessnment evaluated risks to aquatic (such as fish) and piscivorous
(fish-eating, such as raccoons and birds) wildlife receptors. Ri sk and hazards were cal cul ated
at |likely exposure |ocations using current contam nant concentrations, and contani nant
concentrations were nodel ed for future conditions. Estimated contani nant concentrations were
conpared to acceptable wildlife exposure | evels based upon National Arbient Water Quality
Criteria.

In the R, exposures of wildlife receptors in the i npoundnents were clearly unacceptabl e.
Exposure |l evels are exceeded for aquatic receptors in Wite Oak Creek and Wiite Qak Lake
al though exposures are not conpletely due to contam nation originating fromSIQJ The SIQU
contribution to ecological risk is reduced because | eaks are controlled in the | nmpoundnment B
ber m

HUVAN HEALTH RADI OLOG CAL RI SKS

Radi ation levels in the sedinents at SIQU are extrenely hazardous. Wthout the water
cover on I npoundnents A and B providing shielding fromradi ation, an industrial worker on the
bank of an inmpoundment woul d recei ve the maxi num al | owabl e annual occupational dose of 5 remin
approxi mately 100 hours fromdirect exposure to gamma radiation. In addition, if the sedinments
dried up and becane airborne, inhalation of alpha-emtting radionuclides, including plutonium
and anericium would greatly increase the risk of lung cancer over a w despread area.

DCE nandates institutional controls to ensure regulatory conpliance for exposures to on
site individuals and to prevent long-termdirect contact with the sedinents, which would result
in a near certain probability of cancer. Radiological risks to future on-site enpl oyees and
residents were eval uated, assumng 5 days during which the water cover over |npoundnent A of
cancer over those expected under natural conditions). Sufficiently conservative assunptions
were used to estimate these risk levels: it is very unlikely; that the risks are
under est i nat ed.

<I MG SRC 97210E>



If uncontrolled, the principal, short-lived radionuclides of concern (90 Sr, 137 Cs, and
60 Co) woul d be expected to present unacceptable risks for hundreds of years. The principa
I ong-lived radionuclides of concern (238 pu, 239 pu, and 241 An) woul d present unacceptabl e
ri sks for thousands of years or nore.

HUVAN HEALTH CHEM CAL RI SKS

Risks to current and future on-site enpl oyees from heavy netals and organi ¢ chem cal
carci nogens were calculated to be acceptable, as were risks to future residents beyond the
current DCE boundary at dinch R ver near Wiite QGak O eek.

Based on the results of nodeling contam nant migration unacceptable risks were estimated
for future residential use of surface water by receptors at Wiite CGak Creek (2 x 10 -3) and at
Wiite Cak Dam (8 x 10 -4) (i.e., 2 in 1,000 and 8 in 10,000 additi onal cases of cancer over
t hose expected under natural conditions).

Chem cal carcinogenic risks calculated for the exposure scenarios were always | ess
significant than radiological risks in all scenarios. For exanple, the naxi mumchem cal risk
calculated was 2 x 10 -3 for future on-site residents, conpared to a radiological risk of 2 x 10
-1 for the sane exposure scenario (i.e., 2in 1,000 and 2 in 10 additional cases of cancer over
t hose expected under natural conditions). Actions taken to reduce radiological risk would
effectively reduce chemcal risk

DESCRI PTI ON OF ALTERNATI VES

Alternatives were developed in Chapters 4 and 5 and Appendix D of the RI/FS to achi eve the
follow ng renedi al action objectives:

. prevent direct exposure to, direct contact with, and inhalation or ingestion of
cont am nat ed sedi nents by humans and ani nal s;

. prevent novenent of contami nants to groundwater and surface water

. control failure of the inpoundnents' berns and enbanknents; and

. prevent the bi oaccunmul ati on of contam nants in ecol ogical receptors.

The alternatives evaluated in the FS ranged fromno action to conpl ete renoval of
contam nated sedinents with off-site disposal. The alternatives were screened, based on
effectiveness, inplenentability, and cost, to develop a shorter list of alternatives for
detail ed analysis. The final alternatives retained for detail ed devel opnent and analysis in the
FS i nclude the follow ng:

. Alternative 1 - no action

. Alternative 2 - multilayer cap and institutional controls
. Alternative 3 - consolidation cell with sinple dewatering
. Alternative 4 - consolidation cell with ex situ treatnment
. Alternative 5 - off-SI QU consolidation cel

. Alternative 6 - renoval, treatnent, and di sposa

After the FS for SIQU was issued, an engineering support study (Energy Systens 1996) was
perforned and additional characterization informati on was obtai ned. These data were
incorporated into the alternatives discussed in the proposed plan. EPA TDEC, and DCE agreed
that only three alternatives warranted detail ed discussion in the proposed plan. They are
Alternative 1-no action, Alternative 3-on-site consolidation cell, and Al ternative 6-renoval
treatnment, and di sposal



Al alternatives assune that all water renoved fromthe i npoundnents woul d be created at
the existing PWP. Natural disasters such as earthquakes, floods, and tornados are considered
in the design for all alternatives except the no action alternative.

The radi oactivity levels of the sedinent in the inpoundnents require that renedial design
(1) protect workers fromexposure to ganmma radiation and (2) contain sedinent to prevent
ai rborne rel eases of al pha-emtting radi onuclides. Engineering controls (such as radiation
shi el di ng, doubl e-contai ned pi ping, and renotely operated equi pnent) and operational controls
(such as establishing contam nation zones, providing high |levels of personal protective
equi pnent, restricting access to only qualified and necessary personnel, nonitoring exposures
and nonitoring and controlling processes) were included for each alternative to address
radi ati on hazards.

Fol |l owi ng are descriptions of the six alternatives considered in the RI/FS. The costs are
revisions to the initial estimates in the RI/FS devel oped nearly 3 years ago. These costs were
revi ened and updat ed before issuing the proposed plan June 30, 1997. On July 17, 1997, DCE
rel eased the request for proposal (RFP) for the nmanagenent and integration (M&) contract. The
ROD cost estinmates have been revised to reflect the M& contract approach. Detailed cost
estimates fromthe proposed plan and this ROD are available at the Infornation Resource Center,
105 Broadway Avenue. (Qak Ridge, Tennessee, to support the cost shown for Alternatives 1, 3, and
6. Aternatives 2, 4, and 5 were not analyzed in detail in the proposed plan, costs for these
alternatives have been nodified for consistency, but a |l ess detailed anal ysis has been
per f or ned.

ALTERNATI VE 1- NO ACTI ON

Total capital cost: $0 million

Present value of capital cost: $0 mllion

Tine to inplenent: 0 years

Annual operation and nai ntenance (Q8&\) cost, years 1-30: $167, 000
Present value of total O&M cost: $1.82 million

Alternative 1 assunes that existing institutional controls are maintained for a reasonabl e
period (e.g., 30 years). These controls include restricting access to contam nated areas with
fences and guards, establishing and marking radiation areas, training workers, training or
escorting visitors, nonitoring radiation |levels at the inpoundnents, nonitoring exposure to each
enpl oyee and visitor, and naintai ning water cover on the inpoundnents for shielding and
contai nnent of the sedinents. After this period, the site is assumed to be abandoned. This
alternative makes no new provisions for containment, renoval, treatnent, or disposal of wastes
Unacceptabl e risks are present at all receptor locations considered after loss of institutiona
control s.

The no action alternative does not nmeet the renedial action objectives or CERCLA
requirenents for protection of human health and the environnent.

ALTERNATI VE 2- MULTI LAYER CAP AND | NSTI TUTI ONAL CONTRCLS

Total capital cost: $6.12 mllion

Present value of capital cost: $5.28 nillion
Tine to Inplenent: 1.75 years

Annual O8M cost, years 1.75-30: $77.000
Present value of total O&M cost: $586, 000

Alternative 2 proposes installation of a multilayer cap over the inpoundnents to prevent



ai rborne contami nation and direct exposure. Institutional controls would Iimt access to
groundwater. Wiite Cak Oreek, and White Cak Lake to control exposure to contam nants rel eased
fromSIQU Surface water in the inpoundnents, which would be renoved during cap installation
woul d be treated at the PWP. Releases of contanination to groundwater and eventually to
surface water would continue.

This alternative does not nmeet the renedial action objective of preventing novenent of
contami nants to groundwater and surface water. |t would not neet sonme ARARs, and waivers for
those ARARs woul d not be justifiable.

ALTERNATI VE 3- ON- SI TE CONSCLI DATI ON CELL

Total capital cost: $12.4 mllion

Present value of capital cost: $10.2 million
Tine to inplenent: 4 years

Annual O8M cost, years 5-30: $86, 000

Present value of total O&Mcost: $554, 000

Alternative 3 includes constructing an engi neered consolidation cell at |nmpoundnment A
(3524) and consolidating the sedinent fromall inpoundnents into the cell. Surface water from
the i npoundnents and | eachate collected fromthe consolidation cell would be discharged to PWP
Approximately 0.03 m (0.1 ft) of subi npoundnent soil would be renoved fromall inpoundnents (see
"Project Scope and Summary of Site Characteristics") and placed in the consolidation cell. This
alternative neets all renedial action objectives and would isolate the wastes sufficiently to
protect hunman health and the environnent. Federal institutional controls at the consolidation
cell site would be required i ndefinitely because chemical constituents in the waste would renain
hazardous forever and some radi oactive constituents (anericum and plutoniun) have hal f-1ives of
t housands or tens of thousands of years.

To devel op the consolidation cell, the waste from I npoundrments C and D woul d be
transferred to I nmpoundnent B, and | npoundnents C and D would be filled to provide a staging area
for renediating the large inpoundnents. The waste in |nmpoundment A would be transferred to
I mpoundnent B. The bottomliner of the consolidation cell with | eachate collection detection
systemwoul d be installed in the enpty | npoundnment A

Al the sedinent in I npoundnent B-which would al so store waste from I npoundnents A, C, and
D-woul d be transferred to the consolidation cell. A tenporary cap woul d be placed over the
waste. After the waste is dewatered through the | eachate collection systemand no further
settlement is expected, a final cap would be installed

The consolidation cell would be inspected and nai ntai ned on a regul ar basis.
Institutional controls would prohibit industrial use of the surface of the consolidation cell
al though access to the cap for recreational activities would be permssible. No activities that
disturb the cap (e.g., underground utilities, building foundations, etc.) would be allowed. No
institutional controls on the remainder of the site would be needed for contami nation within the
scope of SIQU. Residual contami nation on the remainder of the site would be addressed in the
Bet hel Vall ey wat ershed ROD.

Additional detail can be found in Section 5.2.3 of the RI/FS. Figure 2.3 is a cross
section of the consolidation cell during different phases of construction and operation

Alternative 3 would require a CERCLA waiver fromthe TSCA requirenent that PCB wastes be
di sposed of at least 15 m (50 ft) above the high water table [40 CFR 761. 75(b)(3)]. TSCA
regul ations do not specify the perneability of the nedia between the waste and the water table



The proposed conpacted clay liner for Alternative 3 would retard mgration of PCBs nore
effectively than nost unconsolidated soils. The proposed conbination of a clay liner with a
| eachate coll ection/detection systemand a geonenbrane |iner would provide even greater
protection. A waiver would be justified based on equival ent protectiveness provi ded by the
liner. Alternative 3 would conply with all other ARARs.

<I M5 SRC 97210F>

ALTERNATI VE 4- CONSCOLI DATI ON CELL W TH EX SI TU TREATMENT

Total capital cost: $33.9 mllion

Present value of capital cost: $25.9 nillion
Tine to inplenent: 4 years

Annual &M cost, years 5-30: $82, 000

Present value of total O&MJ cost: $532, 000

Alternative 4 would add an ex situ treatnent step to the operations proposed for
Alternative 3. After transfer of all sedinment into |Inpoundnent B and construction of the
consolidation cell liner in the enpty |Inpoundnent A waste would be solidified in a new
treatnent facility simlar to the facility described in Alternative 6. After curing in forns,
the solidified waste woul d be noved into the consolidation cell and the cell would be capped.

Alternative 4 was not addressed in detail in the proposed plan because it is substantially
simlar to Alternative 3 with treatment (solidification) incorporated. This treatnment would be
simlar to the solidification process described for Alternative 6. As for Alternative 3,
Alternative 4 would need a waiver fromTSCA siting criteria. |f wastes from I npoundnents C and
D are determ ned to be hazardous under RCRA regul ati ons, additional waivers could al so be needed
depending on the results of engineering support studies regarding the effectiveness of the
treatment process.

ALTERNATI VE 5- OFF- SI QU CONSCLI DATI ON CELL

Total capital cost: $16.0 mllion

Present value of capital cost: $12.6 nillion
Tine to inplenent: 3.5 years

Annual &M cost, years 3.5-30: $79, 000
Present value of total O&MJ cost: $532, 000

Alternative 5 is the sane as Alternative 3, except that the disposal cell would not be at
the SIQU site in the nain area of ORNL. The | ocation assunmed in the FSis at ORNL near the

Process Waste Sludge Basin, one of several small inpoundnents with simlar wastes that coul d
al so be consolidated in the cell. Sedinent would be renoved fromthe inpoundnents, transported
by tanker truck or pipeline to the newWy constructed disposal cell, and dewatered in the cell as

described for Alternative 3. The cap and institutional controls would al so be as described for
Al ternative 3.

Alternative 5 was not addressed in detail in the proposed plan because it is substantially
simlar to Alternative 3 except for the location of the constructed consolidation cell
Alternative 5 woul d need the sane waiver from TSCA siting criteria as Alternative 3.

ALTERNATI VE 6- REMOVAL, TREATMENT, AND DI SPOSAL

Total capital cost: $47.4 mllion



Present value of capital cost: $38.7 nillion
Tine to inplenent: 4 years

Annual &M Cost, years 5-9: $44, 000

Present value of total O&MJ cost: $108, 000

Alternative 6 is a two-stage process that includes renoval of all sedinments within SIQU,
treatnent of sedinents to nmeet ARARs and disposal facility WAC, containerization of treated
wastes, and transport of all treated waste to appropriate waste disposal facilities. The
process for addressing | npoundnents A and B is shown in Figure 2.4.

The first stage, renediation of Inpoundnents C and D, will be a stand-al one project.
I mpoundnents C and D will be resanpl ed using an approved sanpling plan. The sedinments in
I mpoundnents C and D will be renmoved by manual punping or dredging as described for Alternative
3 or by other appropriate nethods. Approximately 0.03 m (0.1 ft) of clay |liner belowthe
sedinent will be excavated to ensure that the sedinent has been renoved. Based on the sanpling
results, the waste renoved fromthe small inpoundnents will be treated as needed to neet WAC at
Envi rocare.

Current data suggest that PCB concentrations are > 50 ppm and, consequently, the wastes
woul d require either disposal by incineration in a permtted chemcal waste landfill.
Incineration requires destruction of PCBs to < 2 ppm |If concentrations > 50 ppmare verified
during resanpling, an alternate nethod of destruction for PCBs (rather than incineration or
di sposal in a PCB landfill) would be required because there are currently no incinerators or
chemcal waste landfills that can accept waste materials that contain mxed PCBs and
radi ol ogi cal contam nants. At present, there are no known commerci al vendors who have treated
PCBs to < 2 ppmin a radioactive matrix containing transuranic elenents. DOE will solicit
proposal s fromvendors of various PCB destruction technologies. DCE wll evaluate the vendors
and technol ogi es and sel ect the safest and nost cost-effective technol ogy. Chenica
dechlorination is the proposed PCB destruction technol ogy considered in the cost estinate
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EPA has proposed revisions to the regul ati ons concerning treatnent of PCB-contam nated
waste that nay alter the destruction requirenents. |f these revisions are pronul gated, DOE wil |
incorporate the nodified requirenents into renedi al design and remedi al action pl anni ng
docunents for Inpoundnents C and D, as required

Costs for renoval and treatnent, packaging and transportation according to U S. Departnent
of Transportation (DOTI) requirenments, and disposal at Envirocare are estinated at $4.6 mllion
for <61 m3 (80 yd 3) of sedinent and incidental soil renoved

I mpoundnents C and D woul d be backfilled with stone and gravel to provide an area for
construction of a facility to treat the sedinent from | npoundrments A and B.

The second stage, renediation of Inpoundnents A and B, assunes that an appropriate
di sposal facility will be available before waste renoval activities begin. Renediation of
I mpoundnents A and B relies on stabilization/solidification as the representative treatnent
method. A 1996 treatability study devel oped a recipe of dry cenent, dry fly ash, and sedi nent
with enough water to produce a waste formthat neets DOTI transport requirements and NTS WAC.
The treatnment facility could include settling tanks, dewatering equipnent, a pug mll for mxing
dry ingredients with the sedi nent, a packaging station, and auxiliary equipnment. The facility
woul d have provisions for renote operation, shielding, high-efficiency particulate air
filtration, and other provisions necessary to control worker exposure to radiation



After construction and testing of the treatnent facility, approxinmately 3,500 m3 (4,600

yd 3) of sedinment would be transferred from | npoundnents A and Bto the facility with a renotely
operated hydraulic dredge or other appropriate equi pnent. Excess water at the treatnent
facility would be returned to the inpoundnents or would be created at PWIP. Incidental soi
that may be encountered during sediment and water renedi ation will be handl ed appropriately.
DCE anticipates that the inpoundnents will be excavated to an elevation of 0.03 m (0.1 ft) bel ow
the as-built elevation of the floor of the inpoundnent excluding bedrock and riprap. Details of
soil renmoval will be developed in the renedial action work plan. Wste would be solidified into
contai ners neeting DOT requirenents and staged on the SIQU site for curing and transport.

After curing, waste would be shipped imediately to the disposal facility. Disposal fees
are estimated based on current charges at NTS for disposal of contact-handled | owlevel waste in
standard containers. Devel opment of an on-ORR mi xed waste disposal facility is under
consideration in a separate CERCLA deci si on-naki ng process. A decision on the on-ORR facility
is expected in late 1998 approved, the facility is scheduled to be functional in 2000. |If the
facility is approved and constructed, and if SIQU wastes neet the facility's WAC, then DCE may
choose to send the waste there, rather than to NTS or another appropriate facility.

Wien all waste is renoved and shipped, the treatnent facility and equi pnment woul d be

decontam nated to the extent practical. Contamnated naterial that is not reusable would be cut
up, placed in containers, and shipped for disposal. Uncontam nated material, including the
treatnent building, would be released for other use. Surface water in the inpoundnents would
be di scharged to PWIP, the inpoundnents woul d be backfilled with clean soil, and the site would

be restored.

Institutional controls would not be needed at the site for SIQU contam nants but could be
needed because of other contam nant sources. Appropriate institutional controls for residual
contam nation would remain in place unless and until superseded as appropriate by the Bethe
Val | ey watershed ROD. The cost estimate assunes 5 years of nonitoring and controls after
remediation. Institutional controls at NIS (or other final disposal |ocation) would be needed
indefinitely. The cost for these controls is assunmed to be included in the disposal fee

This alternative neets all renedial action objectives and ARARs.

SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Table 2.2 summari zes the performance of the alternatives against the nine CERCLA criteria
The first two criteria nust be net in initial screening by any alternative considered for
selection in the ROD. The next five criteria are the primary bal ancing criteria upon which the
anal ysis is based. The remaining two criteria (state and comunity acceptance) are based on
regul atory agency review and public comment. Following is a discussion of the evaluation of the
alternatives.

Overall Protection of Human Health and the Environnment. SIQUis in the nmain plant area of
ORNL in proximty to nunerous industrial workers and adjacent to Wiite Cak OGreek, which is a
pathway for mgration of contamnation. Aternative 6 offers the greatest protection because
the waste is transferred fromSIOQJ to a secure disposal facility. The disposal facility would
have superior hydrogeol ogi ¢ characteristics and/or engineering controls to contain the waste and
permanent institutional controls to address hazardous wastes from many sources. |If disposal is
at NTS in unlined trenches, protection would be ensured because of the desert environment with
| ow precipitation and hi gh evapotransportation, depth to groundwater, renote |ocation, and
existing institutional controls. |If disposal is at an engi neered on-CORR disposal facility or
anot her appropriate facility, protection would be ensured by robust design of engineering



controls and institutional controls.
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Alternatives 3, 4 and 5 woul d protect all hunman receptors as |ong as DCE nai ntains
institutional controls at the disposal site. The engineering controls would be designed for
long-termprotection, but they may not be as robust as the controls or environmental isolation
for Alternative 6. Alternative 2 would protect receptors at Wiite Gak Dam but it would require
institutional controls along Wiite Cak Creek as well as at the SIQU site, and the engi neering
controls at the site would be the least effective. Aternative 1 would not be protective in the
long termand woul d pose sone risk to workers maintaining the i npoundments. Short-termrisks to
workers and the public would be |owest for Alternative 2, low for Aternative 3, higher for
Alternatives 4 and 5, and highest for Alternative 6. Al Aternatives would control risks to
workers to within acceptable | evels. DCE considers the long-termprotection offered by
Alternative 6 to outweigh the increased short-termrisks. Therefore, Alternative 6 is
considered to provide greatest overall protection of hunman health. Alternatives 2 through 6
protect environnental receptors.

Conpliance with ARARs. Alternative 6 could potentially neet all ARARs if a treatnent
process is devel oped that can reduce PCBs to < 2 ppm Alternatives 2, 3, 4, and 5 require a
wai ver fromthe TSCA requirenent for disposal of PCB wastes that are nore than 15 m (50 ft)
above high groundwater. Alternative 5 also requires waivers for the disposal of TSCA waste
within 15 m (50 ft) of the high water table [40 CFR 761. 75(b) (3)] and RCRA | and di sposa
restriction (LDR) requirenents (40 CFR 268). |f LDRs could not be net, a third waiver would be
requested on basis of the attainnent of an equival ent standard of perfornmance. Treatnent for
Alternative 4 would also trigger LDRs, and wai vers could potentially be required dependi ng on
the effectiveness of the treatnent process. Alternative 2 would al so need waivers for
i nadvertent intrusion requirenents and nonitoring in a contam nated area, elimnation of free
liquids fromwastes, and | eaving waste in contact w th groundwater

Long- Term Ef fectiveness. Alternative 6 provides the best |ong-termeffectiveness because
waste is renoved from Sl QU and di sposed of at NTS or placed in an on-ORR or other appropriate
engi neered di sposal facility. Wste would be treated to reduce toxicity and nobility before
di sposal. The proposed of f-SI QU disposal facility would offer superior contai nment and better
protection frominadvertent intrusion than the facilities proposed for other alternatives. The
hydr ogeol ogy at the proposed disposal facilities for Alternative 6 is nore suitable than the on-
agenci es oppose Alternative 2 and the state prefers Alternative 6, if Aternative 2, 3, 4, or 5
wer e sel ected and approved through the CERCLA process, there would be no other admnistrative
i npedinents (e.g., liscenses permts) to inplenenta.
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O the action alternatives, Alternative 2 would be easiest to construct and operate.
Conparatively, Alternative 3 would be somewhat difficult because of the requirenents for waste
transfer and radiation protection. Alternatives 4 and 5 would be nore difficult because of the
treatnent plant construction and operation or the transport of slurried waste, respectively.
The reliability of Alternatives 2, 3, 4, and 5 would be simlar, although Alternative 2 is not
desi gned to prevent groundwater intrusion into the waste. Al alternatives could be readily
noni tored; however, contam nation fromother sources in Bethel Valley could nmask rel eases from
on-site disposal options (Alternatives 1-4). Equiprent, technol ogies, and specialists are



readily available for Alternatives 1, 2, 3, and 5, and no pernitted facilities are needed

Techni cal inplenmentability of Alternative 6 would be the nost difficult because of the
safety requirenents necessary to ensure adequate contai nment and shielding of the highly
radi oactive waste and the conplexity of the two treatnent systens. Treatnent of m xed
radi oactive and hazardous waste to reduce PCB concentrations has been done in the | aboratory,
but no full-scale field denonstrations are known to have been conpl eted. Containnment of
potential airborne rel eases of al pha-emtting radi onuclides increases the conplexity of the
treatnment process. After treatnent for PCBs reduces concentrations sufficiently for the waste
to exit TSCA regulatory authority, the waste from I npoundnents C and D is expected to neet
Envirocare WAC. If treatnment does not successfully neet PCB destruction requirenents, no
di sposal facilities are currently available that can accept waste from | npoundnents C and D.

Al t hough conpl ex, the proposed stabilization/solidification of sedinent from I npoundnents
A and B for Alternative 6 is inplenentable. The solidified, containerized waste formcould be
safely transported according to DOT requirenments and di sposed of w thout airborne rel eases of
contam nation. Sanples of the final waste formwoul d be taken to ensure that the waste to be
di sposed of is not RCRA-characteristic hazardous waste and does not contain PCBs at |evels > 50

ppm

The availability of NTS for disposal of solid |lowlevel radioactive waste is |likely, but
adm ni strative considerations nay inpede or del ay shipnents of waste. Al though there are no
| aws prohibiting shiprment of |owlevel waste, DCOE Headquarters O fice of the General Counsel has
recommended suspensi on of waste shipnents fromnew generators to NTS pending resol ution of
i ssues associated with National Environnental Policy Act of 1969 (NEPA) review of the facility
at a programmatic level. An environnental inpact statenent (EI'S) has been prepared under NEPA
for NTS and for sone generators on project-specific bases; however, not all possible generators
and their actions have been addressed. A progranmmatic EI'S has been rel eased DCE 1997b). Once
approved, a ROD for the programmatic EIS will set forth terns and conditions under which
shipnents may resune. Cbtaining adm nistrative approval for shipnment and di sposal is considered
difficult, but achievable.

DCE is currently evaluating various waste disposal alternatives for environnental
restoration wastes fromthe entire ORR under a separate deci si on-naki ng process. This
eval uation includes consideration of a |arge-scal e engi neered disposal facility on ORR for nost
| ow| evel radioactive, hazardous, TSCA, or mixed wastes generated fromcleanup activities. |If
the result of this separate project is the construction of a disposal facility for the entire
reservation and the treated SI QU wastes neet the new facility's WAC, SI QU wastes nay be sent to
the ORR disposal facility rather than to NTS or another appropriate facility.

Cost. According to EPA guidance, the cost for maintenance and institutional control is
estimated only until year 30 because costs beyond that time frane are not considered accurate
However, because of the long half-lives of sone of the radioactive constituents, maintenance and
controls woul d be needed forever for Alternatives 1-5. Table 2.2 shows present val ue capital
costs and operations and nai ntenance costs until year 30

Alternative 6 is the nost costly of all the alternatives at an estinmated $38.7 mllion
capital cost and $108, 000 &M cost (present value). However, the greater cost is justified
because of the greater long-termeffectiveness and protection offered by Alternative 6. It does
not require |long-termannual surveillance and mai ntenance expenditures. Its cost is primarily
attributed to the amobunt of handling necessary to achieve full conpliance with ARARs. Renova
and di sposal of the SI QU waste does al |l ow beneficial reuse of the site and, given its location
reuse of the site shoul d-offset sone of the cost. If an ORR disposal facility for |owlevel
wast e becones avail able for SIOQU waste, cost savings of up to $3.6 million conpared to disposa



at NTS nay result fromreductions in transportation costs and di sposal fees. There may be
addi tional savings of over S4 mllion if treatment for PCBs is not required. DCE considers
Alternative 6 cost-effective.

State Acceptance. Alternative 6 neets all TDEC recommendations. In a letter to DCE dated
Sept enber 20, 1996, specifically addressing Alternatives 3 and 6, TDEC stated that Alternative 3
i s unacceptabl e because the |long-termeffectiveness of the cell is not protective for the life
of the defined risk. In addition, costly, indefinite institutional controls would be required.
Alternative 3 also pronbtes a strategy of maintaining small rockets of contam nated nedia
t hroughout ORR that the state will not support. The state strongly opposes A ternatives 1 and
2, in which waste renmains in contact with groundwater. Although the state has not officially
comrented on Alternatives 4 and 5, the same argunents nade regarding Alternative 3 apparently
woul d apply.

Community Acceptance. Community acceptance addresses the issues and concerns the public
may have about each alternative. The proposed plan (DOE 1997a) presented Alternative 6 as the
preferred alternative. The "Hi ghlights of Community Participation"” section summarizes comunity
participation. The selected renmedy is the sane as the preferred alternative in the proposed
pl an. The Responsiveness Summary, Part 3 of this ROD, provides comments submtted during the
public comment period and responses to these comments.

The proposed plan has al so been revi ewed by the EPA National Remedy Review Board. This
revi ew organi zati on was established as part of the EPA Superfund Administrative Reforns in
January 1996 and is conprised of technical experts and senior nmanagers from EPA regi onal offices
and headquarters. The board pronotes cost-effectiveness and national consistency in remedy
sel ection at Superfund sites. Specific comments fromthe board are included in the
responsi veness summary of this ROD.

Two commentors, including the ORR Environnental Managenent Site Specific Advi sory Board
(ORREMBSAB), supported Alternative 6. Four commentors supported Alternative 3. No other
alternatives were supported. Recommendati ons fromthe EPA National Renedy Revi ew Board and
responses from EPA Region 4 are included in the Responsiveness Sumary.

SELECTED REMEDY

DCE, with the concurrence of EPA and the state of Tennessee, has determned that the
preferred alternative (Alternative 6) presented in the proposed plan is the nost appropriate
remedy for protection of human health and the environnent and for elimnation of the primary
source of groundwater contam nation at the SIQJ. This selection is based on the conparative
anal ysis of the alternatives presented in this ROD. This alternative satisfies the tw
threshold criteria and provi des the best bal ance of trade-offs with respect to the CERCLA
criteria used to evaluate renmedial alternatives. DOE considers Alternative 6 to be an
acceptabl e renedy for the follow ng reasons.

. Action is needed to address these inmpoundnents because of their continuing rel eases
to groundwater and Wiite Cak Creek and the risk of airborne releases if the water
cover is lost.
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EPA and TDEC. A contract will be awarded and substantial remedial actions will begin within
15 nonths of approval of this ROD. The project will be conpleted by January 1, 2003.



STATUTORY DETERM NATI ONS

Under CERCLA Section 121, selected renedi es nmust be protective of human health and the
environnent, conply with ARARs (unless a statutory waiver is justified and granted), be
cost-effective, and use permanent solutions and alternative treatnment technol ogies or resource
recovery technol ogies to the nmaxi numextent practicable. CERCLA includes a preference for
renmedi es that permanently and significantly reduce the volune, toxicity, or nmobility of
hazardous wastes as their principal elenent.

PROTECTI ON OF HUVAN HEALTH AND ENVI RONMENT

The sel ected renmedy protects human health and the environment by renoving the source
sedi nent contam nants at the SIQU, preventing the continued mgration of contam nants fromthe
SI QUJ, and designating the Bethel Valley watershed decision-neking process to appropriately
address any residual contamination remaining at the site

COVPLI ANCE W TH ARARS

The selected remedy will meet all ARARs, which are summarized here and listed in Table
2.3.

Chemi cal -specific requirenents set health- or risk-based concentration limts or discharge
limtations in various environnental media for specific hazardous substances, pollutants, or
contam nants. These requirenments generally set protective cleanup |levels for the chem cals of
concern in the designated nedia or indicate a safe | evel of discharge that may be incorporated
when considering a specific renedial activity. There are no specified cleanup levels for SIQU
because the scope of the action is limted to source renpoval of contam nated sedinents; residua
contami nation of surrounding nedia will be addressed as part of the Bethel Valley watershed
proj ect.

Chemi cal -specific ARARs for SI QU consist of limts on radionuclide em ssions. Subpart H
of 40 CFR 61 addresses atnospheric radi onuclide em ssions fromDCE facilities and will be
applicable to airborne em ssions during renedial activities. EPA has issued a final National
Enmi ssion Standards for Hazardous Air Pollutants rule that linmts enissions of substantive
requirenents of the NPDES permitting process for stormwater di scharges during construction
activities (Rules of the TDEC 1200-4-10-.05) will be required. In particular, inplenentation of
good site planning and best managenent practice to control stornmwater discharges will be
required. Stormwater flow controls such as berns, silt fences, hay bales, and other best
nmanagenent practices will be followed during inplenmentation of the selected renedy to conply
with stormater runoff ARARs.



Table 2.3. ARARs and TBCs for remedial action at SIQU, ORR (Cak R dge, Tennessee

Action Requi r errent Prerequisites Ctation

Location-specific

Action(s) that will affect such resources nust Any action that will inpact historic or National H storic Preservation Act
adhere to the DOE/ ORO Programmati c Agreenent ar chaeol ogi ¢ resources--applicable (6 USC 470a\w)

May 6, 1994). Wien alteration or destruction of EO 11593;

the resource i s unavoi dabl e, steps nust be taken to 36 CFR 800

mnimze or mtigate the inpacts and to preserve DOE/ ORO Programmati ¢ Agreenent
data and records of the resource (May 6, 1994)(TBO)

Cheni cal -specific

Control of radionuclide Exposures to nenbers of the public fromall Poi nt source di scharge of radionuclides into 40 CFR 61.92
em ssi ons radi ati on sources rel eased into the atnosphere shall the anbient air froma DOE facility-- Rul es of the TDEC 1200-3-11-.08
not cause an EDE to be > 10 nrem appl i cabl e

(0.1 nBv)/year

Radi ol ogi cal em ssion neasurenents nust be 40 CFR 61. 93

perforned at all release points with a potential to Rul es of the TDEC 1200-3-11-.08
di scharge radionuclides into the air in quantities

that could cause an EDE in excess of 1%of the

standard (0.1 nrenmiyear). Al radionuclides that

could contribute > 10% of the standard

(1 nmmemyear) for the release point shall be

measur ed

Protection of the public DOE will carry out all DCE activities to ensure Rel ease of radionuclide into the DCE O der (1.4)
that radiation doses to individuals are ALARA envi ronnent - - TBC 10 CFR 834 (proposed)
Exposures to nenbers of the public fromall DOE Order 5400.5(11. 1a)
radi ati on sources shall not cause an EDE to be 10 CFR 834 (proposed)

> 100 nrem (1 nBv)/year

Action-specific

Surface water control I npl erent good site planning and best Control of stormwater discharges associ ated 40 CFR 122
managenent practices to control stornwater with construction activities at industrial sites Rul es of the TDEC 1200-4-10-. 05
di schar ges i ncl udi ng: that result in a disturbance of > 5 acres of
total land area. For those sites with
0 docunentation of best managenment practices in < 5 acres affected--rel evant and

a stormnater control plan or equival ent appropriate



Acti on

Fugi tive em ssions from
excavation activities

Char act eri zati on/ managenent

of excavated wastes, PPE and
ot her secondary wastes streans
generated during renedi ation

Requi r enent
0 mnimal clearing for grading

0 renoval of vegetation cover only within
20 days of construction

0 weekly erosion control inspections and
mai nt enance

0 control neasures to detain runoff
0 discharges that do not cause erosion

Take reasonabl e precautions to prevent particulate
matter from becom ng airborne; no visible

em ssions are permtted beyond property boundary
lines for nore than 5 m nutes/hour or

20 m nutes/day. Potential nonpoint sources of
fugitive em ssions are included in the plant-w de
fugitive em ssions plan

A person who generates solid waste nust

determ ne whether that waste i s hazardous using
various nethods, including application of

know edge of hazardous characteristics of the
wast e based on infornation about the materials or
processes used

Al RCRA-restricted waste generated during
renedi al activities nust be treated to neet LDR
before | and di sposa

LLWgenerators nust characterize and segregate
LLWfrom uncont am nated waste and ot herw se

m nimze the amount of LLW generated
Subsequent managenent of LLW must be
accordance with DCOE Order 5820. 2A

Table 2.3. (continued)

Prerequisites

Nonpoi nt source air enm ssions-applicable

Wastes generated during activities potentially
contam nated wi th RCRA-charactcristic

wast e- - appl i cabl e to secondary wastes
fromrenedi ati on of |npoundnents C and

Dif further sanpling indicates the wastes

are RCRA-characteristic

Cenerators of LLWTBC

Ctation

Rul es of the TDEC 1200-3-8-.01

40 CFR 262.11
Rul es of the TDEC 1200-1-11-.03(1)(b)

40 CFR 268 10
Rul es of the TDEC 1200-1-11-.10(3)(a)

DOE Order 5820.2A(111.3)



Acti on

Treat nent of RCRA-
characterislic waste

Treat nent of contam nated soi
and sedinent to neet the

di sposal requirenents of

40 CFR 761.60(a)(4)

Tank requirenents for
t r eat ment

Requi r enent

Must treat to neet LDRs for those RCRA-
characteristic wastes

Wiere a treatnent technol ogy specified in 40 CFR
268 is not appropriate to the waste, the generator
may apply for a treatability variance to conply
with LDRs

The regional adm nistrator may approve an

al ternate di sposal nmethod that can achieve a |eve
of performance equivalent to incineration or

hi gh-efficiency boilers

Ensure that existing and new tanks have sufficient
structural strength and are conpatible with the
waste to prevent collapse or rupture

Ensure that waste is conpatible wih the tank
material unless the tank is protected by a liner or
by ot her neans

Provi de tanks with secondary contai nnent and
controls to prevent overfilling and maintain
sufficient freeboard in open tanks to prevent
overtoppi ng by wave action or precipitation

Inspect the following: overfilling control, contro
equi pnent, nonitoring data, waste |evel (for
uncovered tanks), tank condition, above-ground
portions of tanks (to assess their structura
integrity), and the area surrounding the tank (to
identify signs of |eakage)

Table 2.3. (continued)

Prerequisites

Wastes that are deternined to be RCRA-
characteristic wastes--applicable to
renedi ati on of Inpoundrments C and D if
further sanpling indicates the wastes are
RCRA- characteristic

Hazar dous wastes (soils) for which the
technol ogy specified in 40 CFR 268 is

i nappropriate--applicable to renediation of
I npoundrents C and D if further

sanpling indicates the wastes are RCRA-
characteristic

Di sposal of PCB-contam nated soil and
sedi nent--applicable to renedi ati on of

I npoundrents C and D if further sanpling
i ndi cates the wastes contain PCBs above
50 ppm

Storage or treatnent of RCRA characteristic
waste in a tank-applicable to treatnent of

I npoundnents C and D wastes if further
sanpling indicates the wastes are RCRA
characteristic

Ctation

40 CFR 268

40 CFR 268 44

40 CFR 761 60(e)

40 CFR 264.191-192
Rul es of the TDEC 1200-1-11-.06(10)(b)-
(c)

40 CFR 264.19
Rul es of the TDEC 1200-1-11- 06(10)(b)

40 CFR 264.193 -194
Rul es of the TDEC 1200- 1- 11- 06( 10) (d) -

(e)

40 CFR 264. 195
Rul es of the TDEC 1200- 1- 11-. 06( 10) (f)



Acti on

Cl osure of inmpoundnents

Transportation to di sposa
facility

Requi r enent

Repair any corrosion, crack, or |eak

At closure, renove all hazardous waste and
hazar dous waste resi dues fromtanks, discharge
control equi pnent, and di scharge confinenent
structures

Renove or decontami nate all waste residues,
contam nat ed contai nment system conponents

(liners, etc.), contam nated subsoils, and structures
and nanage them as hazar dous wastes

The waste nust neet packagi ng, |abeling
mar ki ng, placarding, and pretransport
requirenents in accordance with DOT regul ati ons

Wast e nust neet packagi ng requirenents based on
the maxi mumactivity of radioactive material in a
package

Wast e nust be nmarked with hazardous waste
mar ki ng, generator's nane and address, and the
mani f est docket nunber

Shi pment must be manifested according to 40 CFR
262 and 263

Generators nust certify before shipnent that the
waste neets the waste acceptance criteria of the
receiving facility

Table 2.3. (continued)

Prerequisites

C osure of surface i npoundnents--rel evant
and appropriate to cl osure of

I npoundrents C and D if further

sanpling indicates the wastes are RCRA-
characteristic

Transportati on of hazardous and radi oactive
materi al s above exenpt quantities--
appl i cabl e

Packagi ng of radi oactive materials above
exenpt quantities for public transport--
appl i cabl e

Transportati on of hazardous waste in
containers of 110 gal or |less--applicable to

transport of I|npoundnents C and D

wastes if further sanpling indicates the
wastes are RCRA-characteristic

Transportati on of hazardous waste for off-
site treatnent, storage, or

di sposal --applicable to transport or

I npoundnents C and D wastes if further
sanpling indicates the wastes are RCRA-
characteristic

Wast e shi pped fromone field organi zation to
anot her for disposal--TBC

CGtation

40 CFR 264. 196
Rul es of the TDEC 1200 1-11-.06(10)(g)

40 CFR 264 197(a)
Rul es of the TDEC 1200 1-11-.06(10)(h)

40 CFR 264.228(a)(2)(1)
Rul es of the TDEC 1200-1-11-06(11)

49 CFR 171, 172, 173, 174, 177, 178
and 179; DCE Order 460.1 (TBO

49 CFR 171. 431,
49 CFR 173. 433;
49 CFR 173. 4 5;
49 CFR 173.411

40 CFR 262.32(b)
Rul es of the TDEC 1200-1 1-.0.(4)

40 CFR 262 Subpart B
40 CFR 263 Subpart 8

Rul es of the TDEC 1200-1-11-.03
Rul es of the TDEC 1200- 1-11-.04

DOE Order 5820.2A(111)



Table 2.3. (continued)

Action Requi r errent Prerequisite Ctation

LLW nust be di sposed of on site; if off-site Shi pnents of LLW-TBC DOE Order 5920. 2A
di sposal is required due to |ack of capacity,
di sposal nmust be to a DCE facility

Of-site disposal of LLWto a comercial facility Shi pments of LLWTBC DOE O der 5820. 2A
requires an exenption fromthe on-site di sposal

requi renents of DOE Order 5820.2A; requests for

exenption nust be approved by the DOE CRO

Mist neet DOE Order and inpl enenting

procedural requirenments for off-site shipnments

ALARA = as | ow as reasonably achi evabl e nSv = millistevert

ARAR = applicable or relevant and appropriate requirenent ORO = Gak R dge Operations

CFR = Code of Federal Regul ations ORR = Gak Ri dge Reservation

DCE = U. S. Departnent of Energy % = percent

DOT = U. S. Departnent of Transportation PCB = pol ychl ori nated bi phenyl

EDE = effective dose equival ent PPE = personal protective equi pnent

EO = Executive Order ppm = parits per mllion

> = greater than RCRA = Resource Conservation and Recovery Act of 1976
gal = gallon SI QU = Surface I npoundnents Operable Unit

< = less than TBC = to be consi dered

LDR = | and di sposal restriction TDEC = Tennessee Departnent of Environnment and Conservation
LLW= | ow | evel (radioactive) waste USC = United States Code

mem=mnmllirem



<I M5 SRC 97210K>

Fugi ti ve Em ssions

El evati on of airborne particulate concentrations could result if excavation at SI QU were
not controlled. The TDEC Air Pol |l ution Comm ssion has pronul gated applicable requirenents in
Rul es of the TDEC 1200-5-8-.010, for the control of fugitive dust. An operator nust take
reasonabl e precautions to prevent particulate matter from beconing airborne. |In addition,
fugitive dust may not be released as a visible enmi ssion beyond property boundary lines for nore
than 5 mnutes/hour or 20 mnutes/day. To ensure conpliance with the ORNL site air pernmt and
to neet the substative requirenents of fugitive dust em ssions, dust suppression neasures (such
as water, organic agents, or foans sprayed over the area of concern to prevent dust generation)
conbined with anbient air nonitoring stations shall be used as a best nanagenent approach for
activities during Sl QU renedi ati on.

Treatnent of Surface Water Renoved from SI QU

Al waters renoved fromthe inpoundnents during renedial activities will be sent to PWP.
The water nmust first be tested to ensure it neets the WAC for PWIP, and if necessary, treated
before being sent to the facility. PWP is a part of a permtted NPDES. |f PWP cannot accept
any of the water, a contingency is to use a package treatnment plant consisting of zeolite ion
exchange canisters and fromthere transferring the water to the Nonradi ol ogi cal Waste Treat nent
Plant. Any spent zeolite packs nust be characterized, and if necessary, managed and di sposed of
as a hazardous waste in accordance with 40 CFR 261, 262, and 263 or as a m xed waste under the
Commi ssioner's Order for the site treatnent plan, Section 105 of the FFA, and DCE Order 5820. 2A,
"Radi oacti ve Waste Managenent."

Treat nent of Sedi nments from | npoundnents C and D

Sedi nents and incidental soils fromlnpoundnents C and Dw ll be treated using an
alternate nethod of disposal per 40 CFR 761.60(e). An alternate nethod of disposal is required
because no TSCA-permitted incinerators or permtted chemcal-waste landfills are currently
avai | abl e that can al so accept the radiol ogi cal and potentially RCRA-contam nated sedi nents.

The alternate nethod of disposal has not yet been finalized; however, chem cal dechlorination is
the nethod used in the cost estinate for the selected renedy. Treatnent systens nust be

eval uated to determne the destruction efficiency for PCBs in ihe sedinments. |f a nethod other
than chem cal dechlorination is used, it will be reviewed and approved by EPA and TDEC with
appropriate docunentati on. Protectiveness of hunman health and the environnent wll be paranount
in selection of the alternate nethod of disposal. EPA guidance requires that PCBs be destroyed
to alevel of < 2 ppmto denonstrate equival ency of performance with a TSCA-pernmitted
incinerator. Once destruction requirenents for PCBs have been net, the sedinents will exit TSCA
regul atory authority and be eiigible for disposal at Envirocare as a mxed waste, if all other
WAC are net.

Proposed revisions to the TSCA rules, if finalized, would allow destruction to risk-based
| evel [proposed Sect. 761.61(c)] or disposal in a landfill that has been deenmed protective
(proposed Sect. 761.62). Shoul d net hodol ogy capabl e of the required efficiency be unavail abl e
for environnental nedia such as the sedinents, the renaining wastes woul d of necessity be stored
until suitable treatnent and disposal facilities are devel oped.

The sedi nents from I npoundnents C and D nay al so be RCRA-characteristic waste. The
sedinents and incidental soils nust be properly characterized per 40 CFR 261. |If the sedinents
are a RCRA-hazardous waste, LDRs (40 CFR 268) will be legally applicable for disposal of the



wastes at an off-site facility. The sediments will then be treated to neet LDRs and any ot her

di sposal facility WAC. Treatability variances may be required for sone of the potential RCRA
constituents. |If so, the EPA guidance for obtaining and conplying with treatability variances
for soil contam nated with RCRA-hazardous wastes for which treatnent standards have al ready been
set will be followed (Ofice of Solid Waste and Energency Response Directive 9347. 3-06FS, July
1989). Tanks associated with treatnment of the RCRA wastes must conply with RCRA tank
requirenents in 40 CFR, Subpart J. Requirenents such as secondary containnent and closure of a
tank systemare included here

Stabilization of Sedinments from | npoundnents A and B

Stabilization of sedinments and incidental soils fromlnpoundments A and B will involve
requirenents for physically stabilizing the wastes such that the waste can pass the paint filter
test per RCRA. Subtitle D, and can neet WAC of NTS or other disposal facilities. |In addition
sufficient shielding of the radiological activity nust be provided that all other requirenents
for transportation, worker safety, public exposure limts, and disposal facility WAC are net.

Cl osure of | nmpoundnents

The SI QU scope includes renoval and treatnent of the sedinments and surface water of the
i mpoundnents. Renediation of incidental soils is included only as necessary to support
remedi ati on of the sedinents. Contam nated subsoils surrounding the inpoundnents will be
addressed as part of the Bethel Valley watershed operable unit (QUJ) and will be included with
for other subsoils. Thus, requirenents for closure with waste in place, while relevant, are not
appropri ate.

Transportati on of Waste for D sposa

M xed or lowlevel wastes will be generated during the SIQU renediation. In accordance
with DCE Order 5820.2A, radioactive waste is to be disposed of on the site where it is generated
if possible; if off-site disposal is necessary because of |lack of on-site capacity, disposa
nmust be at another DCE facility. Because disposal capabilities for the SIQU sedinents currently
do not exit on ORR the selected renedy includes off-site disposal of the sedinents.

DOT requirenments for shipping and packagi ng (49 CFR 172 and 175) and for transport on a
public highway (49 CFR 177) of hazardous materials will be applicable to renedial actions at
SIQU. General requirenments for shipping hazardous materials are defined in 49 CFR 172, with
specific marking, |abeling, and placarding regulations for radioactive materials in 49 CFR
172.510, 172.405, and 172.556, respectively.

Regul ati ons governing transportati on of hazardous materials by public highway are found in
49 CFR 177, and specific | oading and unl oading requirements for radi oactive materials are in 49
CFR 177.842. The nunber of packages in any one notor vehicle nust be linmted so that the tota
transport index nunber does not exceed 50. The total transport index is the sumof the nunbers
expressing the maxi mumradiation level in millirens per hour at 1 m(3.3 ft) fromthe externa
surface of each package (49 CFR 173. 403bb).

EPA and TDEC regul ati ons governi ng generators and transporters of hazardous waste found in
40 CFR 262-263 and Rul es of the TDEC 1200-1-11-.03 to .04, are also ARAR for renedial activities
at the SIQU. Rules of the TDEC 1200-1-11-.03 (40 CFR 262) requires generators to ensure and
docunent that the hazardous waste they generate is properly identified and transported to a
treatnent, storage, and disposal facility.

Requirenents for nmanifesting [Rules of the TDEC 1200-1-11-.03(3); 40 CFR 262. 20-23],



packagi ng, |abeling, marking, and placarding [Rules of the TDEC 1200-1-11-.03(4); 40 CFR
262.30-33] will be followed. |In addition, there are record-keeping and reporting requirenents
[Rul es of the TDEC 1200-1-11-.03(5); 40 CFR 262.40-43]. Pretransport requirenents referenced
under DOT regul ations 49 CFR 172, 173, 178, and 179 are al so applicable.

In the event that an on- ORR disposal facility becomes avail able, the above regul ati ons for
packagi ng, |abeling, and transport would be rel evant and appropriate rather than applicable.

Of-Site Disposal of Low Level Wastes

CERCLA Section 121(d)(3) requires that the off-site transfer of any hazardous substance,
pol lutant, or contam nant generated during CERCLA response actions be to a facility that is in
conpliance with RCRA and applicable state |l aws. EPA has established procedures and criteria
at 40 CFR 300.440 for determ ning whether facilities are acceptable for the receipt of off-site
waste. Per 40 CFR 300.440(a)(4), EPA will deternmine the acceptability of the facility sel ected
for disposal of CERCLA wastes. DCE will request the determi nation fromEPA once facility
availability is apparent. Once wastes generated froma CERCLA response action are transferred
off site, all admnistrative as well as substantive provisions of all applicable requirenents
must be net.

An off-site facility licensed for disposal of radiological waste and approved by EPA to
accept CERCLA waste will be used for sedinments from I npoundnents A and B. The wastes nust al so
neet the acceptance criteria of the off-site disposal facility. |If the sedinents from
I mpoundnents C and D are RCRA hazardous, they would be treated to neet LDRs before disposal.
After destruction of PCBs and treatment to renmove RCRA characteristics, the sedinents woul d be
di sposed of as |owlevel waste.

Decont am nati on of Equi pnent

Decontami nation activities will include washing equi prent and col l ecting the
decontam nati on water with tenporary sunps connected to PWIP. The decontam nati on water nust
meet WAC for this facility before treatnent.

Institutional Controls

Institutional controls will remain in place for SIQU until superseded by the Bethel Valley
wat ershed ROD. No regulatory requirenents specify institutional controls for CERCLA units.

For the contai nment and | ong-term managenent of residual contam nation at inactive
hazardous waste sites, Rules of the TDEC 1200-1-12-.08(3)(a)4.(iv) controls are to include, at a
m ni mum deed restrictions for sale and use of the property and securing the area to prevent
human contact w th hazardous substances. Al so, RCRA contains general requirenents for
I mpoundnents C and D is needed to nmeet TSCA regul ations or disposal facility WAC, pernanent
reductions of toxicity or nobility could result frominplenentation of the selected renedy.

The sel ected renmedy, therefore, neets the CERCLA preference for treatnent.
<I M5 SRC 97210K1>
EXPLANATI ON OF SI GNI FI CANT CHANGES
The proposed plan, which was rel eased for public comment on June 30, 1997, identified

Alternative 6 as the preferred alternative. DCE received oral coments during the public
neeting on July 15, 1997, and witten coments as docunented in the "Responsiveness Sunmmary. "



DCE, EPA, and TDEC revi ewed the comments and determ ned that no significant changes to the
remedy, as originally identified in the proposed plan, were necessary.
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PART 3. RESPONS| VENESS SUMVARY
<I M5 SRC 97210 K2>
| NTEGRATI ON CF COMMVENTS

The sel ected renedy described in this ROD includes clarifications of the preferred
alternative based on public input. These clarifications did not change the intert or the
sel ection of the preferred alternative

| SSUES, COMVENTS, AND RESPONSES

Because many coments dealt with simlar issues, the comments are categorized into the
issues identified below The transcript of the public neeting and all witten coments are
included in the Admi nistrative Record. Comments fromthat neeting and witten comments received
during the public conment period are either summarized bel ow or presented in full. DOCE s
response to each issue follows the statenents and summaries of coments for that issue

I SSUE 1: ALTERNATIVE 6 SHOULD BE THE SELECTED REMEDY
Commrent 1: ORREMBSAB, July 9, 1997

[ ORREVMSSAB] is in general agreement with the preferred alternative (Alternative 6) of
renmoval , treatnent and di sposal of surface inpoundrment sedinments as presented in [ DOE s]
proposed plan of June 30, 1997

Alternative 1 (no action) is unacceptable because of the continued rel ease of contam nants
to groundwater, |eakage through I npoundnent B berm mgration of contaminants to surface water
and resultant unacceptable risk to ecological receptors. The possibility of flooding of the
i npoundnents al so renains a concern under the no action scenario. |In addition, the potential
risk to human health if the water cover over the inpoundnent sedinents is |ost would be at an
unaccept abl e | evel

Al t hough both Alternative 3 (on-site consolidation cell) and Alternative 6 would prevent
conti nued rel eases of contam nants to groundwater, Aternative 6 is preferabl e because the
source nmaterial would be renoved and this portion of the Bethel Valley area of [ORNL] woul d not
be restricted fromfuture surface use. This area is desirable for future surface use as it is
adj acent to other well-devel oped and highly used areas of [ORNL]. Alternative 6 is also
preferable to Alternative 3 because | ong-term stewardship of the SIQU would not be required. It
is also desirable to create as few waste di sposal areas as possible, and by transporting the
i npoundnent sedinents to either an on-site waste nmanagenent facility (which would accept CERCLA
wastes frommany areas on [ORR]) or [NTS], the creation of a waste disposal area solely for the
i npoundnent sedi nents woul d be avoi ded

Comment 2: M. Pride, Transcript of Public Meeting, July 15, 1997

From my own personal view | want to also favor Alternative 6, the cleanup alternative
Sorme comments were nade to the remexposure [see Issue 3]. | certainly believe that the costs
probably coul d be i nproved froma personal standpoint. But even nore so from Janet
[Westbrook]'s viewpoint, | think that the remexposure is probably very, very high



And, of course, if you do use this, there's a probability that the transport and di sposal
cost to [NTS] would run $20 mllion-$25 nillion just for that. So that doesn't count the actual
work activity there. It will be contributing costs.

DCE Response: DCE agrees that Alternative 6 should be the selected renedy. Conmment 1 states
that, for Alternative 6, "... long-termstewardship of the SIQU would not be required." Wile
this is true for the wastes included in the Sl QU scope, the level of cleanup or long-term
stewardship required to address the residual contamination in soil and groundwater on the SIQU
site will be determned in the Bethel Valley Watershed ROD. For Comment 2, pl ease see the
response to |Issue 3 regarding radiation exposures and the response to i ssue 4 regardi ng costs.

I SSUE 2: ALTERNATI VE 3 SHOULD BE THE SELECTED REMEDY

Comment 1: Ms. Westbrook, Transcript of Public Meeting, July 15, 1997; and Janet L. Westbrook,
[Witten] Comments Made at the DOE Surface | npoundnents Project Public Meeting, Qak Ridge,
Tennessee, July 15, 1997, with Notes Added 16 July 1997.

I am a radiol ogi cal engineer, a Registered Professional Engineer, a Certified Health
Physicist, a resident of Cak R dge, and a taxpayer. Since sone of you will recognize ne as
being in the rad protection organization at [ORNL], | nust state that | am speaking for nyself,
as a concerned person, and not for Lockheed Martin or ORNL.

Most of ny work involves evaluating radiation work and the associ ated dose. The choice of
Alternative 6 over Alternative 3 disturbs me for several reasons. [See |Issue 3, Comment 1;
I ssue 10, Comment 2; and Issue 13, Comment 9.]

I suggest that Alternative 3 be chosen. Then take the cost difference between the
alternatives, about $40 mllion. Take half of it and use it for other projects. Take the other
hal f, $20 million, and invest it at, say, 8 percent for 30 years. At the end of that tine
you'll have grown the $20 nillion to $200 mllion. Then, if ORNL does go away in 30 years, you
can further renediate the capped Alternative 3. It will be easier and cost |ess dose, because
the cesiumand strontiumw Il have decayed to half of their original values and the cobalt to
about 5 percent of its original val ue.

I made this suggestion in jest, of course, since DOE would never establish a $20 mllion
trust fund for the inpoundnents. Yet DCE is willing to spend $53 mllion and 36 nan-rem or nore
on it now. Wy?

In the DCE nmethod, as best as | could tell fromthe project fact sheet, each [ CERCLA
eval uation] criterion was treated separately and nore or less equaly (e.g., five criterion check
marks in the criterion table mght be taken to beat three check narks, even though the criteria
were in fact not of equal inportance).

In an optim zation study, any "trump" or veto criteria would cause an alternative to be
weeded out at once. However, DCE apparently did not realize that the state woul d oppose any
action that did not immobilize the waste essentially forever or else did not conpletely renove
the waste fromthe site (fromthe fact sheet: "TDEC stated that Alternative 3 is unacceptable
because the |l ong-term effectiveness of the cell is not protective for the life of the defined
risk ... and al so pronotes a strategy of maintaining snall pockets of contam nated nedi a
t hroughout ORR that the state will not support”). Thus it appeared that there were two options,
3 and 6, when in fact there was only one. In that case, the noney to evaluate Al ternative 3 was
unfortunately just wasted.

I also did not have tinme in the neeting to go into the engineering uncertainties of the



project and this point was only lightly touched on by others. But these uncertainties should be
consi dered seriously especially since, as | did note, the conpany performng the renedi ati on may
choose to deviate fromthe method proposed in Alternative 6 and is not required to keep under

the dose estimated. As a radiological engineer, | favor the proven technol ogy, the tested
techni que, over less predictably controllable nethods that may result in nore dose, take |onger
than planned to execute, etc. | also favor a nethod that, once the project begins, wll

m nimze external inpacts on schedule, e.g., that will depend on the fewest entities or
organi zations and will not depend un political decisions, such as the opening of NTS to ORNL
waste, to be conpleted. This is a reason to favor Alternative 3.

Commrent 2: M Brooks, Transcript of Public Meeting, July 15, 1997.

I have a question on cost. O fhand comment that roughly $35 nmilion an acre is a high
price to pay for land. | would point out that the [End-Use Wrking Goup] did not reconmrend
Alternative 6, and Alternative 3 would fully neet their criteria, which was not to | eave any
exclusion areas, and | think, as indicated (by DOE during July 15, 1997, presentation], wll be

a satisfactory recreational area.

Frankly, ny own personal preference would be for [Alternative 6], but only if you can
assure ne that you're not going to jeopardi ze sone other project down the road ... [only] if we
coul d be assured that there is plenty of nmoney to do the things that we have to do and sonet hi ng
fully endorsed Alternative 6.

But under these circunstances, since Alternative 3 does neet all the acceptance criteria,
and considering that |and across the road certainly wouldn't go nore than $10,000 an acre, then
| really can't see the need to return this ... to the pristine state ... especially since right
in that sane valley you' ve got Wite OGak Creek, and on the next valley over, there will be acres
of sites that have material left, all of those contributing to Wiite Cak Greek. Ganted that
this is a big contribution, but that can be another way to | ower costs.

We went through a process [East Fork Poplar Creek CERCLA decision] where EPA was
persistent on certain cleanup levels. The public was dissatisfied. It's a matter of record
what the outcone was. EPA listened to the public. | think as a part of this process now, you
have the public with you to hel p you discuss it and reach what seens to be a reasonable
conclusion. | don't think the other conclusion [East Fork Poplar Creek) really factored in
public opinion, and | think now the EPA knows how intensive it can be.

Comment 3: Ms. Sigal, Transcript of Public Meeting, July 15, 1997.

[ T] he [ End-Use Working Group] has already provided community input on the surface inpoundnents,
and it's ny understanding that we recommended a controlled industrial use, which our definition
of that termneans that industrial service use is appropriate, soil should be clean to a depth
of 2 ft, shall the soil disturbance permt it, to a depth of 2 ft. No groundwater use, no use
of surface water, and federal governnment ownership. So you have the comunity input for this
project, and | think nmaybe you ought to take another |ook at it and maybe revisit your
alternative because | don't think Alternative 6 is what we had in mnd when we tal ked about
controlled industrial use.

Comment 4: A fred A Brooks, Letter to Margaret WIlson, July 17, 1997.

These comrents are based on the CERCLA Criteria, and End-Use Wrki ng Goup Community
Qui del i nes, and the Recommendati ons for the End Use of Bethel Valley.

Both Alternatives 3 and 6 generally neet the above requirenents; however, in the areas of



remedi ati on worker safety and cost, Alternative 3 is nore in tune with the CERCLA criteria and
community's expressed wishes. Contrary to sone public statenents, the End-Use Working Group did
not endorse Alternative 6 . The [End-Use Wirking Group's] objectives are to recommend end uses
for contam nated areas, not to recomrend renedi ati on net hods.

In conparing these alternatives, consideration has been given to the fact that some of
t heal | eged advantages of Alternative 6 over 3 is sinply the transfer of liabilities for ORRto
other sites which are only increnentally better for their accommodation. In addition, the fact
that SIQU and Melton Valley, which will contain future simlar sursurface wastes, are on the
Wiite Gak Creek is considered. The uncertainties associated with estimted costs and future
budgets have al so been consi dered in nmaki ng these judgnents.

1. The additi onal renedi ation worker exposure of Alternative 6 is significant and
contrary to the Comunity Quidelines.

2. The cost of Alternative 6 exceeds the cost of Alternative 3 by $37 mllion for which
about [1.5) acres are restored fromrecreational or site beautification use to |ight
building use. Gven that a site needs sonme green areas, this is a high price to pay
per acre for the additional benefit especially with the ready availability of |and
near by. A choice of Alternative 6 seens contrary to CERCLA requirenents.

3. The requirenent to reduce the PCB |l evels to bel ow 2 ppmwhen the disposal level is
50 ppmis not cost effective especially since the sedinent concentrations are only
slightly above 50 ppm DCE should request a waiver and EPA should grant it. To
enforce this regulation would incur the needl ess expenditure of several millions of
dollars that could be better spent on other cleanup. This would be contrary to
CERCLA' s requirenent for cost effectiveness.

For the above reasons, [Alternative 3] is preferable to [Aliternative 6].
Comment 5: Signature Not Legible, Letter to Margaret Wlson, July 20, 1997.

| disagree with the selection of Alternative 6 as the preferred alternative for
remedi ation of SIQU. | believe that Alternative 3, as presented in the proposed plan, is the
option that should be the selected remedy in the [ROD] for this project.

DCE Response: On evaluation of the nine CERCLA criteria. Alternative 6 others superior
performance in five criteria (overall protectiveness, conpliance with ARARs, |ong-term
effectiveness, preference for treatnent, and state acceptance). Alternative 3 is better in
three criteria (short-termeffectiveness, inplenentability, and cost). Regarding public
acceptance, the last evaluation criterion, both alternatives have received support. Two
comment ors, including ORREVMSSAB, provided four conmments supporting Alternative 6. Four
comrentors provided 16 comments supporting Al ternative 3.

Remedi es such as Alternative 3, which incorporates disposal at or near SIQUJ, can result in
smal | pockets of contami nated nedia distributed throughout ORR  The state and ORREMSSAB oppose
the formati on of small|l pockets of contam nated nmedia (see Issue 1, Comment 1). The pernanent
requi renent for naintenance and nmonitoring is not reflected in the cost estimte, which assunes
a 30-year project life per EPA guidance. Land use would remain restricted in perpetuity.

Comment 1 says that the state's "veto" of Aternative 3 indicates the noney spent to
evaluate it was wasted. The evaluation of all alternatives was performed according to CERCLA
gui dance to develop a range of potential renedial actions. This is done to truly, evaluate the
technical ramifications of varying renediation options.



Comment 1 states that the remediation contractor "is not required to keep under the dose
estimated." The estimated doses (see Issue 3, Comment 1) were prepared recently and were not
reviewed by DCE. Al DCE contractors are required to ensure that workers are protected and that
radi ati on exposures are nmintai ned ALARA (see |ssue 13, Conmment 9).

Commentor 1 favors "the proven technol ogy, the tested technique, ... a nethod ... that
will mnimze external inpacts on schedule ... such as the opening of NTS to ORNL waste .... "
Al t hough DCE agrees that these are valuable elenents to strive for in the selection of an
alternative, the nethods of addressing uncertainties associated with Alternative 6 are
considered reliable. See responses for Issues 7, 8, 9, 10, 11, and 13.

Comments 1, 2, and 4 address the cost differential between Alternatives 3 and 6, and the
concern that funding for other projects will not be available if Alternative 6 is selected. DCE
recogni zes that funding is limted and that expenditures on SI QU nay reduce funding avail abl e
for other ER projects. However, DCE believes that the expenditures for Alternative 6 are
appropriate for remedi ati on of the inpoundnents (see response to Issue 4). Furthernore, DCE
expects to significantly reduce costs fromthose projected for Alternative 6 in the proposed
pl an, based on the use of a conpetitive procurenent process. A tough Alternative 3 would renain
less costly to inplenent, the cost difference is not expected to approach the anounts di scussed
in the comments.

Comments 2, 3, and 4 address the effectiveness of Alternatives 3 and 6 in neeting the
End- Use Worki ng Group Community Quidelines and the Recormendations for the End Use of Bethel
Vall ey. DCE agrees that both alternatives neet the |and use recomendati ons as stated in the
comrents. Alternative 6 is superior to Alternative 3 in neeting the follow ng End-Use Wrking
G oup gui del i nes:

. End- use deci sions for contam nated | ands shoul d not inpede the continuing use and
devel opnent of ORR | ands, and should allow for future enpl oynent and research
opportunities.

. Institutional controls in lieu of renedial actions should only be used in cases
where DCE has satisfied the community that further restoration is not feasible.

. End- use deci si ons should strive to reduce the anount of land requiring |long-term
control .

Comment 4 states that "... additional renediation worker exposure of Alternative 6 is
significant and contrary to the Community Quidelines." Pleae see response to Issue 3. Comment
4 addresses the EPA requirenent for PCB treatnent for Alternative 6. Please see response to
I ssue 7.

Speci fic responses to Cooment 5 are provi ded under Issues 5, 6, 7, 8, 9, 10, and 12.
<I MG SRC 97210 K3>

<I M5 SRC 97210 K4>
<I M5 SRC 97210 K5>

In summary, although DCE agrees that worker exposure, as eval uated under the CERCLA
short-termeffectiveness criterion, favors Alternative 3, this alone is not sufficient to
warrant selection of Alternative 3 over Alternative 6.
| SSUE 4: COST PRQIECTI ONS ARE | NCORRECT FOR ALTERNATI VE 6

Commrent 1: M. Unger, Transcript of Public Meeting, July 15, 1997.



I have a question about the cost estimate .... You said that Alternative 6 is three tines
Alternative 3, yet you don't know how you're going to treat this water for PCBS or sludge for
PCBs, and you also said that there's going to be a lot of other contam nants to be treated.

WIIl those contam nants be treated by an off-site or by a private conpany, or will they go
through [ORNL's] treatnent systen? Does the $64 nillion [for Alternative 6] include the
programmati ¢ costs, or does that include the contractors comng and taking the waste away and
treating it and disposing of this waste? You want to presuppose nmaybe letting a contractor cone
up with an idea there because | can't inagine that costing $64 mllion to do that job. 1'd like
to offer to do that job for half that right now

Comment 2: M. Brooks, Transcript of Public Meeting, July 15, 1997

A concern about cost is that the estimated cost for (Alternative 6] was between $20
mllion and $30 million, and nowit's gone up to $52 mllion. Furthernore, we have said that
the nunbers that we were using in the end-use exercise were consistent with the $6 billion
budget [proposed in Congress for DCE nationwi de for FY 1998].

DCE Response: The cost projection of $53.1 mllion present worth in the proposed plan is
based on a detailed analysis of direct costs (equi prent and materials needed, actions to be
perforned, crew needed to performthose actions, personnel protective equipnent, and
productivity | osses necessary to ensure adequate protection of remedi ati on personnel) and
indirect costs (contractor profit and overhead, oversight personnel including profit and
over head, project design and planning, and others). Contingencies were added to each line item
based on the assuned difficulty or uncertainty associated with the action. The capital and
operating costs (e.g., equipnment, naterials, worker salaries) are well defined and based on
industry standards, previously executed projects, and standard cost estinmating procedures. The
indirect costs (e.g., profit, overhead, inflation, discount rate) are based on the contracting
net hodol ogy in place at ORNL. The renmedi ation contractor's costs in the estinate are on the
order of half of the total project cost.

The cost for treatnment of PCBs and, potentially, for RCRA hazardous materials was
estinmated based on an assuned technol ogy wi th adequate contingency to address any likely
remnedi ati on et hodol ogi es that woul d neet ARARs and perfornmance specification requirenents.
Li qui d wastes, pretreated by the vendor as necessary, are assumed to be discharged to the
Process Waste Treatnent Plant at ORNL, adjacent to the SIOQU site. DOE expects the sel ected
vendor's proposal to be less than the costs used in the estinate

The purpose of the cost projections in the proposed plan is to allow a conpari son between
alternatives. The sane team of engineers and estinmators used the sane nethods for estinmating
costs for all alternatives. The relative cost, with Alternative 6 about three tines nore costly
than Alternative 3, is considered accurate. |nnovative contracting nethodol ogi es coul d
significantly reduce costs, but the relative conparison would remain the sane. Part 2 of this
ROD shows the revised cost estinmates that reflect the M& coatracting nethodol ogy.

Di sposal of treated waste from | npoundnents A and B In an on- ORR di sposal cell could
reduce costs by up to $3.6 mllion. |If final revisions to EPA regulatory requirerments allow
(see response to Issue 7), treatnent of waste from I npoundnents C and D for PCBs coul d be
el imnated, reducing costs by over $4 nillion. Even with these potential savings, Alternative 6
woul d be alnost three tines the cost of Alternative 3

In response to Comment 2, the $20 nillion-$30 mllion cost for off-SI QU di sposa
previously presented to the End-Use Wrking Goup was based on assunptions and a different scope
of work that are not considered valid in the proposed plan. Those cost estinmates assuned no
treatnent of waste before transport, no requirement to neet DOT containerization or transport



requirenents, and stabilization of the sedinent in the disposal facility at no cost. The

di fference between the costs previously used and the current projections are not a significant
change to the $6 billion budget, but DOE Cak R dge Operations will have to revise their budget
bef ore renedi ati on begi ns

Cost was not a key factor in the selection of Alternative 6 as the sel ected renedy.
Al though nore costly, Alternative 6 is the nost appropriate renedy for protection of hunan
health and the environnent. To inplenent the renedy, DCE will select the nost advantageous
contracting net hodol ogy and devel op the nost cost-effective design practical that neets the then
current regul atory requirenents.

I SSUE 5: COST VERSUS RI SK REDUCTI ON BENEFI TS FAVORS ALTERNATI VE 3

Comment 1: Signature Not Legible, Letter to Margaret Wlson, July 20, 1997. See Also |ssue 7
Comrent 3.

The prinmary reason that Alternative 3 should be selected is that the projected risks are
less than 1 X 10 -6 for either Alternative 6 or Alternative 3, yet the cost for Alternative 6,
$53.1 mllion (present vaiue) is 3 times or alnost $37 million greater than the cost for
Alternative 3 ($16.3 mllion). Selection of Alternative 6 will allow less restricted use of
about 2 acres of the 6-acre SIQU site. The difference in renediation costs necessary to reduce
but not elimnate, industrial |land use restrictions cones to over $18 nmillion per acre. Even in
the nmain area of ORNL, property is not worth this investnent.

Al t hough no engineered facility can be guaranteed forever, the proposed plan states that
the Alternative 3 cell will be protective as long as institutional controls are nmintained. The
ri sk assessnent in Table 1 indicates that the risk at all receptor locations is less than 1 x 10

-6 for Alternatives 3 and 6. In other words, Alternative 6 offers no better |ong-termreduction
of risk as long as institutional controls are maintained at the site for Aliternative 3. Even if
mai ntenance i s discontinued, a properly designed disposal cell will last for hundreds or even

t housands of years if no one deliberately disturbs the containnent features. This |evel of
protection will elimnate the risk fromdirect radiation fromshort-lived ganma enitters which
wi Il decay to nonhazardous el enents. The transuranic elenents would only be hazardous if they
becone airborne. Substantial erosion or intrusion would be needed to expose significant
quantities of transuranics to the atnosphere. The long-termeffectiveness of Alternative 3,
while not as high as Aliternative 6, is sufficient to preclude tripling the costs to ship the
wastes out of Tennessee

Al t hough the [End-Use Wrking Goup's] goal to reduce the nunber of sites requiring
tone-terminstitutional controls and naintenance is admrable, there is not enough funding
avail able to greenfield all currently contam nated sites. In sone cases, renediation in place
is warranted, particularly when risk reduction is the sane and significant funds can be saved
for renediation of other sites SIQU is such a case where renediation in place (Alternative 3) is
warranted and the costs for shipping waste out of ny backyard (Alternative 6) is not warranted

DCE Response: DCE agrees that risks to workers and the public are the sane for
Alternatives 3 and 6, while institutional controls for Alternative 3 are effective. DCE al so
recogni zes that costs for Alternative 3 are nuch lower. 1In the very long term(i.e., > 1.000
years), short-lived radionuclides would have decayed away and risks fromdirect exposure to
gamma radi ati on woul d be negligible. However, if institutional controls are lost, an
i nadvertent intruder would be subject to unacceptable risks frominhalation of |ong-lived al pha-
emtting transuranic radionuclides. The selection of Alternative 6 elinm nates the need for
permanent institutional controls for wastes in the scope of this project.



I SSUE 6: SHORT- TERM Rl SKS FAVORS ALTERNATI VE 3

Comment 1: Signature Not Legible, Letter to Margaret Wlson, July 20, 1997. See Also |ssue 2
Comrent 1; Issue 8, Comment 1.

[T] he short-termrisk to workers for constructing and operating two treatment facilities
and transporting waste across the country nust be significantly greater than the sinple
operations proposed for Alternative 3. The renediation and attenpted treatnment of the K-25 Pond
Waste cost several tines the original estimates and resulted in the death of a renediation
wor ker, not fromradiation exposure, but froma sinple industrial accident. The |ikelihood of
such an accident is far greater for Alternative 6

DCE Response: DCE agrees that short-termrisks favor Alternative 3 as stated in the above
comrent. However, key factors for determ nation of the selected remedy were | ong-term
effectiveness, reduction of toxicity and nmobility through treatnent, and state acceptance. DCE
believes the short-termrisks are controllable through the use of ALARA studies, engineering,
desi gn, and operati ons.

I SSUE 7: TREATMENT OF PCBS, REGULATORY | SSUES
Comment 1: M. Brooks, Transcript of Public Meeting, July 15, 1997

[PCBs] are officially designated as B-2 carci nogens, evidence of cancer in test aninmals,
no evidence in humans. They actually are probably not far different than the B-1 carci nogen
known as saccharine. | would suggest that the public apply coercion to EPA as to that rather
ridi cul ous requirenment where you have to reduce sonmething by a factor of 25 over [a disposa
facility's waste] acceptance criteria before you can dispose of it.

Comment 2: Ms. Gawarecki, Transcript of Public Meeting, July 15, 1997

If EPA can issue waivers under CERCLA action, why cannot there be a reasonabl e waiver for
the TSCA issues whereas the higher PCB waste could be treated to bring it down in line with the
i mpoundnents that have | ower |evels of PCBs, which sone are considerably higher than

<I M5 SRC 97210 K6>

If resanpling data indicate that the concentration of PCBs in the waste renmoved from
I npoundrments C and Dis < 50 ppm the waste would not be regul ated under TSCA and the treatnment
requi renent woul d no | onger apply.

| SSUE 8: TREATMENT OF PCBs, TECHNI CAL | MPLEMENTABI LI TY | SSUES
Comrent 1: Signature Not Legible, Letter to Margaret WIson, July 20, 1997

The technical inplementability and regul atory uncertainties for Alternative 6 should
preclude its selection. Treatnment of mixed waste containing ganma enmitters and transuranics to
reduce PCBs to 2 ppm as would be required for Inpoundnents C and D, has never been performnmed
full scale.

DCE Rcsponse: As noted in the comrent, DOE is not aware of any fully devel oped treatnent
t echnol ogi es that have been denonstrated to reduce PCB concentrations < 2 ppmin sedi ment
contam nated with fission products and transuranic elenents. The activity |evels of



radi onuclides in Inmpoundnents C and D are very low, thus reducing the concerns regardi ng m xed
waste treatnent sonewhat. DCE intends to solicit proposals fromprivate industry to propose
technol ogies that will neet the then-current regulatory requirements (see response to |ssue 7)
based on the final characterization of the waste. Based on the proposals, the renedial design
i ncludi ng the DCE-recomended technology will be submitted to the regulators for approval. |If
necessary, a treatability study will be perforned to ensure that the selected technol ogy wll
neet all regulatory and disposal facility requirenents. DCE believes that the uncertainties
regardi ng PCB treatnment can be reasonably addressed within the cost allocated to this phase of
the project and that no revisions to the preferred alternative are necessary.

I SSUE 9: TREATMENT OF RCRA HAZARDOUS WASTE, TECHN CAL | SSUES
Comment 1: Signature Not Legible, Letter to Margaret WIlson, July 20, 1997.

[I1]f it is not known whether |npoundnents C and D are RCRA hazardous, how do you know i f
the waste can be treated to neet RCRA Land Disposal Restrictions?

DCE Response: DCE agrees that if the waste in Inpoundnents C and D is characterized as
RCRA hazar dous based on new sanpling data, the waste would have to neet RCRA LDRs before

di sposal. As discussed under the response to Issue 8 DCE will request treatnent proposals from
vendors based on final waste characterization results. Vendors nmay choose to treat the waste on
site to neet RCRA LDRs (if applicable). In addition, Envirocare will accept m xed waste for

treatnment and di sposal provi ded PCB and radi onuclide concentrations are within acceptable
levels. After treatnent by the vendor for PCBs (if necessary based on new characterization and
then-current regulations), wastes from | npoundnents C and D are expected to neet Envirocare
waste acceptance criteria for treatment. As an option, Envirocare could then treat the wastes,
nost likely using a stabilization process, to neet RCRA LDRs and ot her Envirocare di sposal
criteria. DCE expects that the waste will pass TCLP without treatnent and has not included
additional treatnent costs for mxed waste treatnent. However, even if treatnent is required,
overal | project costs will not significantly increase because of the small volune of waste in

I mpoundnents C and D. DCE believes that the uncertainties regarding waste that may be
classified as RCRA hazardous are acceptable and that no revision to the preferred alternative is
necessary.

| SSUE 10: AVAILABILITY OF DI SPCSAL FACI LI TIES, STORAGE
Commrent 1: ORREMSBSAB, July 9, 1997.

On page 10 of the Proposed Plan, it is stated that "Waste would be solidified into
contai ners neeting DOT requirenents and staged on the SIQU site for curing and transport. After
curing, waste would be imedi ately shipped to the disposal facility." These statenents presune
that either [NTS], an on-site waste nanagenent facility, or some other facility will be
avai | abl e when renedi ati on of the inpoundrment begins. ORREMSSAB hopes that this is the case.
It would be undesirable to store the treated sedinents in DOT containers indefinitely.

Comment 2: Janet L. Westbrook, [Witten] Comments Made at the DCE Surface | npoundnents Project
Public Meeting, Cak Ri dge, Tennessee, July 15, 1997, with Notes Added July 16, 1997.

If the druns of Alternative 6 are generated but cannot be shipped to NTS i mediately, then
where will they be stored? Have the costs of building and naintai ning a warehouse for themfor

several nonths or years or even decades been consi dered?

Commrent 3: Ms. Walton, Transcript of Public Meeting, July 15, 1997.



I like the NTS thing, and if it's only a DOE order [that prohibits ORNL from shi pping
waste to NTS], you should be able to get themto change it. | would hope that would be a
feasible equity-type consideration with regard to the ROD that's comi ng out of the waste PEI S
Because if you can't store at NTS, then possibly [Alternative 3] would be better, or we m ght
need to do sone nore work. Because 10,000 years is a long, long tinme, and you don't want to
have to have institutional controls on anything that | ong because you cannot guarantee the |ong
life of the institutions.

And ... | do have one question. The funding for the NTS disposal versus the funding for
the on-site cell. |Is that a wash? Do they cost the sane?

Comment 4: M. Pride, Transcript of Public Meeting, July 15, 1997

You indicated that you woul d not favor going out and solidifying the Nevada option, and |
disagree with that. | think if the process is done correctly you will not have the ground
situation you have at K-25, if you use the correct process control on this. And above-ground
storage or enclosed storage certainly are going to be an alternative in here, relative to no
action, because the Nevada Test Site might not be available fromthe regul ator standpoint.

So | very strongly disagree with no action, if Nevada is not available. | think we should
include the possibility of the storage here either on concrete pads, as the other transuranic
contam nants are stored, or other options, and go ahead and do this and get this action done.

Comment 5: Signature Not Legible, Letter to Margaret WIlson, July 20, 1997

[N one of the proposed disposal facilities can currently accept the waste from | npoundnents A
and B. Radionuclide concentrations are too high for Envirocare. ORRis not on the NTS |ist of
approved generators and the state of Nevada is fighting additional shipnent to the state. The
proposed di sposal facility on ORR nay never be approved and built, and if itis, may not accept
wastes fromSIQUJ. If neither facility is available to accept SI QU wastes, then either the

proj ect woul d be del ayed and rel eases to the environnent woul d continue or the waste woul d have
to be stored indefinitely at great expense and risk akin to the K-25 Pond Waste Managenent
Project. Alternative 3 could be inplenented i mediately with none of the technical and

regul atory uncertainties.

DCE Response: DCE agrees that as of the date of this ROD, no facilities are available
that can accept treated waste from | npoundnents A and B for disposal. DCE believes that it is
highly likely that NTS will be authorized to accept waste from ORR by the tine renediation of
those i nmpoundnents is scheduled to begin in FY 2000. There is also uncertainty regarding the
availability of a m xed waste disposal facility on ORR that can accept SI QU wastes, but the
possibility exists that such a facility will be avail abl e.

Comment 3 suggested that the admnistrative inpedinments to disposal at NTS are internal to
DCE and shoul d be overcome. DCE agrees and expects this will occur, but the decisionis a
nati onwi de i ssue that is outside the control of this project.

Commrent 3 requested a conparison of disposal costs at NTS versus an on- ORR di sposal
facility. The proposed plan stated that cost savings of up to $5.5 mllion would result from
di sposal on ORR This was based on expected savings in transportation, overhead, and
conti ngency and assuned that there would be no disposal fee at any on-site facility. Current
DCE policy is to consider that capital construction costs for an on-site facility would be
funded separately, and that renedi ati on projects woul d be assessed a fee of $200/yd 3 for
di sposal. This would reduce the projected savings to about $3.6 mllion



Comment 4 suggests that renedi ati on of the inpoundrments shoul d continue regardl ess of the
avail ability of disposal capacity, and that waste renoved should be stored after treatnent. DCE
and several commentors disagree. Such storage would require acres of enclosed storage
facilities, nore robust (and nore costly) containers, multiple handling and transportation
operations for the sanme containers, and surveillance and mai ntenance of the storage facilities
and waste. This would greatly increase worker risk and restrict |land use for the interimperiod
until disposal capacity is available. Total present value costs would increase by al nost $7
mllion.

DCE has determned that no changes to the preferred alternative are appropriate based on
the availability of disposal facilities

I SSUE 11: EFFECTI VENESS OF DI SPOSAL AT NTS, CONTI NGENT DI SPOSAL AT AN ON- ORR DI SPOSAL FACI LI TY
Commrent 1: ORREMBSAB, July 9, 1997

If it is determned that an on-site waste nanagenent facility can be safely operated at
[ORR] and that waste acceptance criteria include the surface inpoundnent sedinents, it would be
preferabl e to di spose of the inpoundnent sedinents on-site rather than at an off-site location
because of reduced risks of transportation accidents and reduced costs

Comment 2: Ms. Walton, Transcript of Public Meeting, Judy 15, 1997

What you just said [NTSis in the mddle of a desert, there's no public within mles, it's
a dry atnosphere] is a very good reason not to have an on-site disposal cell. | amopposed to
that part of Alternanve 6

This idea of an on-site cell as a disposal site isn't very nuch different froman
Alternative 3 solution. So | would be very unwilling as a taxpayer to do an Alternative 6, and
then put in an on-site cell. Because we do have the wong hydroloy and et cetera to have a
long-termstorage of this kind of stuff here in Cak Ridge

Is the on-site disposal cell for a particular class of waste, maybe snall |evel ? Because
you know, a lot of this stuff is lower-level stuff and this is very high activity. So | don't
like that you're mxing high activity material with low activity material, and then having | ow
activity material stored in on-site cells is an awmful lot different than storing high activity.

Comment 3: Ms. Gawarecki, Transcript of Public Meeting, July 15, 1997

About 10, 000 years ago there was an event known as a Pluvial in which all of the encl osed
basi ns out West and Nevada and Wah were giant |akes. So keep in mnd [geol ogi c changes that
can occur] in 10,000 years tine.

DCE Response: DCE agrees with Comment 1 that on-site disposal would be preferable to
di sposal at NTS if such a facility is avail abl e when needed and SI QU wastes neet the waste
acceptance criteria.

DCE understands the concern expressed in Comment 2 that disposal in Tennessee is not as
secure as di sposal in Nevada based on clinmate, hydrogeol ogy, and popul ation. These issues are
bei ng consi dered and anal yzed in a separate CERCLA deci sion-maki ng process regarding the
eval uation of waste disposal alternatives. On-ORR and of f-ORR disposal are being thoroughly
reviewed, and a RI/FS and a proposed plan will be available for review by the public. These
docunents will evaluate the on- and of f-CORR options based on all CERCLA criteria. |f the ROD
for the waste disposal alternatives selects on-ORR di sposal based on analysis of CERCLA criteria



including public input, and if SIQU waste neets on-ORR disposal facility's waste acceptance
criteria, it is presuned that disposal at such a facility would be safe and accept abl e.
Therefore, designation of an on-ORR facility as a contingency disposal site is considered
reasonabl e and appropri ate.

DCE recogni zes the information provided i n Corment 3.

<I M5 SRC 97210 Kb6a>

of the property in the heart of ORNL. The facility across the street is the H gh Tenperature
Materials Laboratory. ORNL's long-termplan is to construct an advanced material s
characterization | aboratory at the site of SIQU. A consolidation cell could interfere with
devel opnent of this or other facilities in their optinal locations. |In addition, the selected
remedy was determ ned based on all of the nine CERCLA evaluate criteria, and not just on cost
and associ ated | and use issues.

I SSUE 13: M SCELLANEQUS | SSUES AND RESPONSES
Commrent 1: ORREMSSAB, July 9, 1997.

In descriptions of the preferred alternative (Figure 4 and Page 10), there is discussion
that sediment from Ponds A and B woul d be renoved and allowed to settle in a settling tank.
After settling, the supernatant woul d be decanted fromthe tank and returned to the inpoundnent.
Sonetine later, the inmpoundnents would be back-filled with clean soil. There is no discussion
about what woul d happen to the supernatant. Wuld it be treated? Wuld it be allowed to
percolate into soils and groundwater? The [ROD] needs to specify that any significantly
cont am nat ed supernatant woul d be treated before rel ease.

DCE Response: DCE agrees. The proposed plan states on page 7, colum 1, second full
paragraph that "all water renmoved fromthe i npoundrments will be treated at the existing [ PMP]."
The FS provides additional detail regarding the treatnent sequence and the discharge of all
water to PWMP. The description of Alternative 6 in this ROD has been nodified to clarify that
surface water in the inpoundrments will be treated at PWP,

Conment 2: ORREMSSAB, July 9, 1997.

In Table 1, the short-termeffectiveness of the preferred alternative is described as
havi ng the potential for very high, adverse short-termeffects. The [ROD] needs to describe how
this potential will be avoided or mtigated.

DCE Response: The proposed plan states on page 14, paragraph 2 under "Short-term
effectiveness,"” that "For Alternative 6, short-termrisks to renediati on workers and the public
along the transportation route would be controlled to acceptable | evels through conpliance with
Qccupational Safety and Health and DOT requirenents, DCE as-| ow as-reasonabl y-achi evabl e
principles, and project specific health and safety plans as for Alternative 3. However, nuch
greater control would be needed than for Alternative 3, and nore intensive handling of
radi oactive waste woul d significantly increase worker exposure to radi ation and the potential
for

<I MG SRC 97210 K7>
<I MG SRC 97210 K8>
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Pur pose

The National Remedy Review Board (NRRB) has conpleted its review of the proposed renedial
action for the Surface I npoundnent Operable Unit of the Gak R dge National Laboratory site in
CGak Ridge, Tennessee. This menorandum docunents the NRRB' s advi sory recommendati ons.

Context for NRRB Revi ew

As you recall, the Adm nistrator announced the NRRB as one of the Cctober 1995 Superfund
Adm nistrative Reforns to help control remedy costs and pronote consistent and cost-effective
decisions. The NRRB furthers these goals by providing a cross-regional, nanagenent-level, "rea
tinme" review of high cost (and thus potentially controversial) proposed response actions. The
Board will review all proposed cleanup actions where: (1) the estinmated cost of the preferred
alternative exceeds $30 mllion, or (2) the preferred alternative costs nore than $10 mllion
and is 50% nore expensive than the least-costly, protective, ARAR-conpliant alternative

The NRRB revi ew eval uates the proposed actions for consistency with the Nationa
Contingency Plan and rel evant Superfund policy and guidance. It focuses on the nature and
conplexity of the site; health and environnental risks; the range of alternatives that address
site risks; the quality and reasonabl eness of the cost estimates for alternatives; Regi onal
State/tribal, and other stakehol der opinions on the proposed actions (to the extent they are
known at the tine of review); and any other relevant factors.

Generally, the NRRB nmkes "advi sory recomrendations” to the appropriate Regi onal decision
nmaker before the Region issues the proposed plan. The Region will then include these
recommendations in the Admnistrative Record for the site. Wile the Region is expected to give
the Board's recommendations substantial weight, other inportant factors, such as subsequent
public comment or technical analyses of renedial options, may influence the final Regiona
decision. It is inportant to renenber that the NRRB does not change the Agency's current

NRRB Advi sory Recommendati ons

The NRRB reviewed the site package for the Gak R dge site and discussed rel ated issues
with EPA Renedi al Project Manager Edward Carreras on July 30, 1997. Based on this review and
di scussion, the NRRB

. Finds that the Departnment of Energy (DOE) proposal does not adequately denonstrate
the cost effectiveness and environnental benefits of the preferred alternative
(off-site disposal). Based on the proposed plan, other alternatives are protective
and achi eve renedi al objectives at significantly | ower cost.

. Finds that the absence of a site w de nanagenent plan inpairs the remedy sel ection
process for this facility. The Board understands that DOE will conduct a nunber of
actions at the Cak Ridge reservation. |In order to enhance the cost effectiveness of

overall site renediation, the Board strongly recomrends a conprehensive site-w de
wast e managenent plan be devel oped expeditiously. This plan should address the
feasibility of the centralized waste nanagenent facility described as a contingency
under alternative 5 in the proposed plan. However, devel opnent of this plan should
not delay tinmely and appropriate action for the inpoundnent areas.



The NRRB appreciates the Region's efforts to work closely with the State and comunity to
identify the current proposed remedy. The Board nenbers al so express their appreciation to the
Region for their participation in the review process. W encourage Regi on 4 nmanagenent and
staff to work with their Regional NRRB representati ve and the Region 4/ 10 Accel erated Response
Center at Headquarters to discuss any appropriate foll owup actions.

Pl ease do not hesitate to give ne a call if you have any questions at 703-603-8815

Luftig

Fi el ds

Br een

Cot sworth
Cunni ngham

cc:

“mmAo”
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Regi on 4 has received the National Renedy Review Board's (NRRB) nenorandum dated August
15, 1997, regarding the Surface | npoundnents Qperable Unit of the Cak R dge Reservation in Qak
Ri dge, Tennessee. The Region has carefully reviewed the NRRB' s input and has considered it in
addition to other input received on this project fromthe Departnent of Energy (DCE), the State
of Tennessee, the Cak Ridge Site Specific Advisory Board (SSAB), and ot her stakehol ders

In brief, the NRRB found that the DCE proposal for this operable unit did not adequately
denmonstrate the cost effectiveness and environnental benefits of the preferred alternative
(off-site disposal). The NRRB further recommended that DOE "expeditiously" develop a
" Conpr ehensi ve site-w de nanagenment plan." However, the NRRB further noted that this
conpr ehensi ve plan should not delay tinely and appropriate action for the Surface |npoundnents
Qperable Unit.

The Region fully understands the points nade by the RRLB. The Region initially concurred
with a proposal fromthe DCE for an alternative that would have resulted in the construction of
an on-site waste cell within the operable unit. The Region's support for this alternative was
based upon an eval uation of the threshold and balancing criteria of the National Contingency
Plan (NCP). However, information was inconplete at that time concerning the NCP's nodifying
criteria; state acceptance and comunity acceptance. The three parties to the Cak Ridge
Reservation Federal Facility Agreement (FFA) agreed to enbark upon a major public outreach
effort, through the SSAB, that resulted in the formation of the "End Use Wrking Goup," nade up
of local citizens and representatives of the SSAB. The purpose of this effort was to solicit
nore public input prior to the FFA parties publicly noticing a preference for a renedia
alternative.

The End Use Wirki ng Goup began neeting in January 1997 and produced a set of
recommendations for the Cak Ri dge Reservation Bethel Valley area including the |ocation of the
surface inmpoundnents, titled "Recommendations for the End Use of Contami nated Lands in the
Bethel Valley Area of the Cak Ridge National Laboratory." The SSAB al so produced a set of
recommendati ons for the Surface I npoundnents and issued a letter stating their concurrence with
the preferred alternative presented in the final proposed plan (off site disposal). Copi es of
these leters and recommendati ons were included in the renmedy sel ection briefing package provi ded
to the NRRB for the July 30, 1997, review of this project.

In preparation for the release of the final proposed plan, the Region had many di scussions
with the DOE and State regarding consideration of the nodifying criteria (state and comunity
acceptance) in addition to tile other renmedy selection criteria. It was the detem nation of the
Regi on that the off-site disposal option, which has the support of the State and comunity, was
the best alternative considering all of the nine critenia for remedy selection. The DCE deci ded
to issue the proposed plan for formal public reviewwith off-site disposal as the preferred
alternative.

The Region has reevaluated its support of the off-site disposal remedy in view of the
input received fromthe NTRRB. However, after consideration of all of the NCP's criteria -
including state acceptance and comunity acceptance - the Regi on has concluded that we shoul d
reaf firmthe appropriateness of our decision that the off-site disposal renedy (with an on-site
di sposal contingency should a "Central i zed Waste Managenent Facility" be approved and
constructed under a separate action) represents the best renmedy. The need for tinely action
the State's strong opposition to other alternatives, the likelihood of reductions to the tota
cost based upon our experience with other DCE projects, and the support of the SSAB were al
significant factors in reaching this decision



The Regi on appreciates the efforts of the RRBin their reviewof this project. If you
have any questions regarding this matter, please contact M. Jon Johnston, Chief, Federal
Facilities Branch, at 404/562-8527, or Camlla Warren, Chief, DCE Renedial Section, at

404/ 562- 8519.

cc: S Luftig

T. Fields

B. Breen

J. Wol ford
E. Cotsworth
J

Cunni ngham
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The purpose of this nenorandumis to provide additional infornmation in response to the
Nati onal Remedy Review Board's (NRRB) August 15, 1997 recommendations concerning final renedy
sel ection at the Surface I npoundnents Qperable Unit of the Deparinent of Energy (DOE) Cak Ridge
Reservation (ORR), OGak R dge Tennessee. As you know, DCE, with the support of the Tennessee
Departnent of Environment and Conservation and EPA Region 4, has proposed a renmedial alternative
for these surface inpoundnents involving renoval, treatnent, and off-site disposal of
contami nated materials, with a contingent alternative for disposal at the centralized waste
facility at ORR now under consideration, in the event that such a facility is constructed

As indicated in our August 21, 1997 nmenorandumto you, Region 4's support for selecting
this renedial alternative has been based upon consideration of all nine of the renedy sel ection
criteria specified in the National Contingency Plan, including the nodifying criteria of state
and comunity acceptance to be applied before final renedy selection, as required by the NCP at
40 CF.R ©°300.430(f)(4). In supplenentation of our previous nmenorandum we are herein
providing additional information to clarify the basis for our conclusion that this off-site
di sposal renedy neets the NCP's cost effectiveness criterion

Pursuant to 40 C.F.R ©300.430(f)(1)(ii)(D), cost-effectiveness is to be determ ned by
evaluating a renedy's long termeffectiveness and pernanence, reduction of toxicity, nmobility,
or volune, and short termeffectiveness to determne the renedy's overall effectiveness.

Overal | effectiveness, is then conpared to cost. A renedy is considered to be cost effective if
its costs are proportional to its overall effectiveness.

Cost and Potential Savings

The cost for the preferred alternative presented in the proposed plan was $53.1 nmillion in
present worth value. The DCE has since refined this estimate and the revised estinated cost is
$38.7 mllion in present worth value. The differences in cost are due to the elinination of
certain contingency factors built DOE' s cost estinmates and a change in overall site operations
strategy froma Managenent and Qperations Contractor approach to a Managenent and Integration
Contractor approach. However, in evaluating the overall cost-effectiveness of this estinated
outlay of $38.7 mllion, one nmust consider a nunber of factors which will offset this initia
outlay by added future value and/or savings which will be realized frominplenentation of this
alternative.

The cost of the renedial action will be partially offset by the value of reutilization of
the specific parcel of land currently occupied by the i npoundnents. The DCE currently has
prelimnary plans for the use of that parcel for a newresearch facility. Beneficial reuse of
this land parcel, located within the heavily industrialized portion of the Laboratory, will help
to ensure the overall continued to the |ocal and regional econony.

The cost of the renedial action will be additionally offset by the continued viability and
desirability of the overall Laboratory for future use. The Cak Ridge National Laboratory is a
nati onal resource that has historically distinguished itself by naki ng many significant
contiributions to national research and devel opnent efforts. This Laboratory and its highly
skilled scientific community is a maj or econom ¢ engi ne supporting eastern Tennessee.

Rel ocation of these waste nmaterials will avoid stigmatizing the Laboratory area by conmm ngling
wast e di sposal areas with research facilities. This will help nmaintain the attracti veness of
the facility and thereby enhance the likelihood that it will continue to be a nationa
scientific resource.



Uilization of a centralized waste disposal facility (either off Cak R dge Reservation or
under the contingent scenario, within its boundanies) will significantly reduce overall DCE
costs for nmaintenance, nonitoring, and other controls, when conpared with the need to naintain
many snall er disposal cells. The Reservation is pursuing a strategy where CERCLA generated
wastes will be consolidated into one large (1 million yds 3) nodern waste managenent facility
The utilization of one large facility is expected to result in a |lower cost over the long term
that woul d nunerous snall and scattered disposal cells. Significantly, such consolidation of
radi oactive waste, including use of both off-site disposal and centralized on-site disposal in
conbi nation, has been key to the overall strategy for remedi ation of other major DCE sites --
with the full support of EPA

The preferred alternative also nay avoid significant future costs which would be incurred
for readdressing renedial alternatives not in conpliance with current Tennessee policy
specifying a State goal that ORR radi oactive wastes which require long-terminstitutiona
controls ultimately be relocated. |If nmaintained, this policy could cause future costs to be
incurred for all disposal alternatives except for the preferred alternative.

Long Term Effecti veness and Per manence

The preferred alternative involves the consolidation of the inpoundnent's waste with other
simlar wastes at the Nevada Test Site Environnental conditions at the Nevada Test Site are much
nore conpatible with the long termcontai nnent of radioactive wastes when conpared to the
hydr ogeol ogy of eastern Tennessee. The low rainfall and deep groundwater conditions present at
the Nevada Test Site nake that facility nore effective as a pernanent disposal facility for
these radi oactive wastes than presently available on-site alternatives. |If the Centralized
Wast e Managenent Facility, simlar in construction to a large RCR A subtitle Cfacility, is
constructed at the Reservation, that facility will also provide greater permanence than
presently aval able alternatives (and at a | ower cost than disposal at the Nevada Test Site).

Accordingly, a significant part of the increased cost associated with the preferred
alternative is justified by the increase in permanence achi eved by this alternative. Such
permanence is particularly inportant here because of the transuranic constituents within the
surface inmpoundnent waste material s.

Reduction of Toxicity, Mbility, or Vol ume

The treatnment provi ded under the preferred alternative will significantly reduce the
nmobility of the radi oactive contami nants being renediated. This reduction in nmobility wll
enhance the pernmanence of the preferred alternative over the other alternatives not including
treatnent. Another enhancenent to permanence will be achieved by the preferred alternative's
provision for the reduction of the toxicity through destruction of the PCBs in two of the
i npoundnent s.

These enhancenents to pernmanence achi eved through treatnent, in accordance with CERCLA s
expressed preferences, also justify a portion of the preferred alternative's increnental cost.

Short Term Effectiveness

Al though no part of the cost increase associated with the preferred alternative is
justified by short-termeffectiveness considerations, it should be noted that this alternative
fully satisfies this remedy selection criterion. The preferred alternative includes engineered
and admi nistrative controls to ensure that protection of the public, workers, and environnent
are nmintai ned during inplenmentation of the remedy, which is achieved within a reasonable tine
peri od.



Concl usi on

Based on the anal ysis summari zed above, Region 4 has concluded that the cost associated
with the preferred renedial alternative for the Surface I npoundnents Operable Unit at the Qak
Ri dge National Laboratory are proportional to this remedy's overall effectiveness. |Increases in
cost over other alternatives -- especially considering added future value and/or savings -- are
justified by this remedy's long-termeffecti veness and pernmanence with respect to the
radi oactive contam nants being renediated and the renedy's, utilization of treatnment which
reduces the nmobility and toxicity of the waste materials in accordance with statutory
pr ef erences.

If you have any questions regarding this matter, please contact M. Jon Johnston, Chief,
Federal Facilities Branch, at 404/562-8527, or Camlla Warren, Chief, DCE Renedial Section, at

404/ 562- 8519.

cc: S. Luffig
T. Fields
B. Breen
J. Wol ford
E. Cotsworth
J. Qunni ngham



